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manufactured piping products, each Grinnell _ service ... call on Grinnell “whenever piping 
Warehouse carries a complete stock of pipe, is involved”. 
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a N'T HEAT 

Al ERICA 

The oil industry is not running 
put of oil, but until pipe lines and 
other facilities 
are completed to 
make it possible 
for the Middle 
East to supply 
most of Europe's 
needs, the petro- 
jJeum industry will 
not be able to take 
care of further 
increases in heating oil demand of 
anything like the magnitude of the 
increases met the past two winters, 
according to Robert E. Wilson, 
chairman of the board of Standard 
Oil Co. of Indiana, in an address 
last month before the Oil-Heat In- 
stitute. Natural gas, and especially 
coal, with reserves enormously 
greater than those of oil, will have 
to take up the bulk of any further 
increase in the home-heating load, 
he said. Barring strikes or catas- 
trophes, the industry can be rea- 
sonably sure of its ability to pro- 
duce, transport, and refine 7 or 8 
percent more petroleum for domes- 
tic use in 1948 than it did in 1947; 
while that may not sound like much 
of an increase, it means spending 
about $3,000,000,000 to expand every 
branch of the industry to handle 
nearly 400,000 barrels a day more 
crude and products, he said. 

This does not mean that the pe- 
troleum industry will be able to 
take care of a further increase of 
; 7 or 8 percent of new oil burners 

in 1948, according to Mr. Wilson. 

In the first place, at least 2 percent 

of that increase in oil supply is 

necessary to fill up tanks to offset 
the fact that stocks of heating and 

other products are at extremely low 

C. levels. If we are to avoid the local 
shortages that plagued us last win- 
ter, we must build up inventories 
and fill up the new pipe lines and 
terminals that are being built to 
help avoid future Shortages, he 
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In the second place, the remain- 
ing 5 percent will be necessary to 
take care of the new oil burners 
which were installed in the latter 
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half of last year and did not use 
their full annual requirements in 
1947 but will do so in 1948. 

It may be asked whether the per- 
centage increase in the amount of 
oil available for heating may not 
be greater than the estimated 7 or 
8 percent increase in crude runs, 
as it was during recent years. That 
is a possibility, Mr. Wilson said, but 
the further increase cannot be large 
because industry yields of heating 
oils during the past year were very 
close to the practical maximum. 
Furthermore, military and other 
demands for other products, par- 
ticularly gasoline, jet fuel, and diesel 
fuels, bid fair to show another sub- 
stantial increase this year, and the 
users of these products will in effect 
be bidding for the available supplies 
of petroleum products. 


WOOD FIBER BLANKET 
INSTITUTE ELECTS SAWTELL 


At the recent annual meeting of 
the Wood Fiber Blanket Institute, 
R. B. Sawtell was re-elected presi- 
dent and J. D. Fischer was elected 
secretary-treasurer. 

Mr. Sawtell is sales manager of 
the Kimsul division of Kimberly- 
Clark Corp. Mr. Fischer is manager 
of specialty products sales of the 
Wood Conversion Co 


URGES CLEAR AND 
CONCISE SPECS 


Resistance to “the evil of rising 
prices” in the construction indus- 
try, through closer cooperation be- 
tween engineers and contractors 
who can “eliminate nonessentials 
and fineries for appearance sake” 
and thus stretch the construction 
dollar as far as it will go, was 
urged at the spring meeting of the 
American Society of Civil Engineers. 

Lower costs can be achieved 
through clear, concise specifications 
which give bidders foreknowledge 
of specifically what is to be re- 
quired, rather than leave many 
items to the discretion of the en- 
gineer, D. W. Winkelman, president 
of the Associated General Contrac- 
tors of America, Inc., told the con- 
struction division of the ASCE. 

While he stated he felt his pro- 
posals for closer cooperation be- 


tween the men who design works of 
construction and the men who build 
them are applicable in all branches 
of the construction industry, Mr 
Winkelman particularly emphasized 
need for attention to the problem 
in the highway field 


VISE STANDARDS 
} 


NOW AVAILABLE 


A simplified practice recommen- 
dation for vises has been approved 
for promulgation, according to an 
announcement by the National Bu- 
reau of Standards. The recommen- 
dation is identified as R229-48 
Vises (‘(Machinists’ and Related 
Kinds) 

The recommendation is based on 
the industry’s experience with 
mandatory simplification during 
the war. It covers machinists, com- 
bination pipe, filers or tool makers, 
sheet metal workers, heavy chip- 
ping, and steamfitters vises 

Until printed copies are available 
mimeographed copies may be ob- 
tained without charge from the 
Commodity Standards Div., Nation- 
al Bureau of Standards, Washing- 
ton 25, D. C 
SEES 500,000 OIL 
BURNERS THIS YEAR 


There will be enough additional 
fuel oil this year to adequately sup- 
ply 10 percent more power driven 
oil burner installations than those 
at present in use, according to R. S 
Bohn, president of the Oil-Heat In- 
stitute of America, at the opening 
of the National Oil Heat Exposition 
in Chicago last month 

On the basis of a factual survey 
recently completed on the capacities 
of the petroleum industry, approxi- 
mately 350,000 more power driven 
oil burners than the 3,500,000 now 
in use can be installed this year 
without overtaxing oil supplies, he 
said. This number, together with 
an estimated 150,000 burners for 
replacement of equipment now ob- 
solete, would give an industry total 
of 500,000 oil burners this year. It 
is also estimated that about 650,000 
additional space heaters can be in- 
Stalled. Space heater manufactur- 
ers estimate that they can sell 350.- 
000 replacement units to bring the 
total sales of space heaters for the 
year to 1,000,000 

Mr. Bohn pointed out that re- 
placement of inefficient power driv- 
en and space heating equipment 
would increase oil availability 
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RELEASES MOVIE ON 


STAINLESS STEEL 
Use of oxygen and other modern 


techniques of electric furnace pro- 
duction of stainless steel is brought 
to the screen in color in a motion 
picture released by the Allegheny 
Ludlum Steel Corp. Titled Melting 
and Refining of Modern Steels, the 
16 mm movie was shot at the com- 
pany’s Brackenridge, Pa., plant and 
is a start-to-finish story of stainless 
steel as it is melted in an ultra- 
modern 50 ton electric furnace. 

Designed for technical groups, 
this instructive and entertaining 
20 minute film may be obtained for 
free showings on request to the 
company’s headquarters in Pitts- 
burgh. 


AND NOW—THE SNOW 
MELTING MARQUEE 

Installation of a “heated pave- 
ment” in front of the new six story 
Peoples Savings Bank building at 
Providence, R. I., will insure snow- 
and ice-free sidewalks for custom- 
ers and passersby next winter with- 
out the use of shovels or chemicals. 
Hot water flowing through a net- 
work of wrought iron pipe is de- 
signed to warm the sidewalk con- 
crete, in which it was embedded, so 
that snow melts and ice is pre- 
vented from forming. Residual 
water drains into the gutter. 

Besides the sidewalk system, the 
building has snow melting lines in 
the marquee. The marquee pipes 
are embedded in a 6 in. concrete 
slab that is topped by roofing and 
is plastered underneath with Cali- 
fornia stucco. Plans also call for 
the installation of similar pipes on 
the roof. 

Objective of the overhead systems 
is to eliminate the hazard of snow 
or water falling on the heads of 
passersby. The new building is ex- 
pected to be occupied in June. 


MATHEMATICS 
BY SYNTHESIS 

A calculating machine “based on 
a new approach to mathematics” 
and designed to solve difficult prob- 
lems in the fields of electrical cir- 
cuits, machinery, applied mechan- 
ics, hydraulics, and heat flow has 


68 


been built by Westinghouse Electric 
Corp. and installed in a new lab- 
oratory at East Pittsburgh, Pa. 

Called the “Anacom,” the new 
analyzer solves problems by attack- 
ing them from a radically different 
angle. Instead of solving equations 
according to the rules of formal 
mathematics, the essential elements 
of the problem to be analyzed are 
synthesized from an array of elec- 
trical devices such as capacitors, 
resistors, and inductance coils. 

Forces applied to a real machine 
—like short circuits, impacts, appli- 
cation of heat, or whatever consti- 
tutes the actual problem—are rep- 
resented by electrical voltages or 
currents that can be applied to the 
synthetic machine set up on the 
computer at the same places where 
the actual forces occur. The result- 
ing voltages—representing stress, 
motions, temperatures, and the like 
—can be measured accurately at 
any point by merely connecting the 
leads of a cathode-ray oscilloscope 
to the analogous parts of the syn- 
thetic machine. A trace on the 
oscilloscope screen is an exact rep- 
lica of the magnitude and wave 
shape of the corresponding quan- 
tity in the actual machine. 


L. C. REED 
HEADS PFMA 

At the ninth annual meeting, held 
recently at Daytona Beach, Florida, 
the Propeller Fan Manufacturers’ 
Association elected Lyman C. Reed 
president, W. J. Lohman, Jr., vice 
president, and L. O. Monroe secre- 
tary-treasurer. 

Mr. Reed is president of Reed 
Unit-Fans, Inc., and Mr. Lohman is 
an Official of Chelsea Products, Inc. 
Address of the PFMA is 5-208 Gen- 
eral Motors Bldg., Detroit 2. 


REVAMP EDUCATION, 
SAYS CARNEGIE HEAD 
Declaring that the American edu- 
cational system has produced men 
with “admirable intellectual power 
in establishing the physical and 
biological sciences” but has failed 
to make man capable of coping 
with “human, social and economic 
problems... in a civilized manner,” 
Dr. Robert E. Doherty, president of 


the Carnegie Institute of ‘ecp,, 

ogy, called for a genera] Be 
of education, in a recent - 0), 
St. Louis before the Engin: o;’s Cha 
and the local chapter of t!.> Amo: 
can Institute of Architect ee 

Dr. Doherty stated that >y, edu. 
cational system must d 
“establish the essentia] 
civilized action on the h 
social side” of life. 

In calling for a revamped edyps. 
tion which would “cultiy ahi. 
losophy of national life and indi. 
vidual life that is essentia an ¢ 
during free society,” the Carn: 
president urged special attentio, 
be given professional education 
since, he explained, a nation’s “pro. 
fessional men set the | ttern 
national life.” 


Turning to his own field of pro. 
fessional education, Dr. Doherty 
outlined the program in engineer. 


ing education initiated at CIT iy 
1938, and offered it as one example 
of an approach to the problem o 
professional education to make } 
capable of meeting the demands 0; 
present-day society. This program 
as explained by Dr. Doherty, 5 
aimed at: developing in the studen: 
a thorough understanding of and 
the ability to use the professiona! 
method of thought, and the ability 
and desire to learn from profession- 


student the ability and desire : 
deal with whole problems—that is 
to consider the human-social as 
well as the technical elements 
all problems. 

“The hope that the comparative 
freedom of the American people 
may endure does not lie alone i 
public orations, congressional de- 
bates, and popular suffrage; thesé 
are merely the manifestations 
that freedom,” Dr. Doherty con- 
cluded. “It lies in the ultimate at- 
tainment in public affairs of schol- 
arly and professional thought, pur- 
sued under the discipline of the 
scientific spirit, and motivated by a 
philosophy of public good. Further 
it lies in the cultivation of abilities 
and attitudes during professional 
study that will make possible at- 
tainment of these essential qualif- 
cations, and therefore lies finally 
in the proposal that professional 
education recognize its great oP 
portunity and responsibility and 
provide programs that wil! accom- 
plish the purpose,” he said 
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A_RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Individual Supply Duct Units 
Heat and Ventilate New Plant 


Couractunss OF layout, high oper- 
ating efficiency with minimum in- 
terruption in service, ease of 
maintenance, and full availability of 
floor area for manufacturing pur- 
poses—these are said to be the fea- 
tures of the forced air system in- 
stalled by the Reliance Electric & 
Engineering Co. to heat and venti- 
late its new Ashtabula, Ohio, plant 
where 1 to 20 hp a-c and d-c mo- 
lors are now being turned out in 
volume. The plant, 480 ft long and 

30 ft wide, contains a production 
area Of 120,000 sq ft, a considerable 
portion of it conveyorized in the 
interest of high speed, straight line 
Production. 

The ventilating system is special- 
ly designed to move as much as 
18,000,000 cfh of air through the 
building, a sufficient volume to keep 
he plant interior under a slight 
sitive pressure at all time: 
thereby minimizing dirt infiltra 
Hon, This system provides six com- 
ae changes of filtered air per 
nour during summer operation, and 


a 
nh 
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TEN independently controlled mechanical supply duct svstetis dischargu 


air through outlets 8 ft above floor level at the building columns ventilate ar 


heat the new Ashtabula plant of the 


Following wartime naval practice, the 


ixial flow 


Reliance Electric & Engineering Ce 


are installed inside the ducts. Natural exhaust is through eight 66 in. diameter 


roof ventilators. Two oil fired package 


heating, and unit heaters are installed 


three complete changes per hour 
of tempered air for winter condi- 
tions. 

The ventilating installation con- 
sists of 10 independently controlled 
mechanical supply duct systems 
with air discharged at each build- 
ing column through outlets located 
at a height of 8 ft from the floor, 
to afford uniform air distribution 
throughout the building. There- 
fore, all areas are adequately sup- 
plied with air volumes at desirable 
velocities mecessary to provide 
comfortable air conditions within 
the working areas of the building 

Natural exhaust is effected 
through eight 66 in. diameter, 
gravity type roof ventilators 
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unit boilers furnish steam for plant 


for heating in leading dock areas 


equipped with pneumatically con 
trolled louver dampers 

The entire system operates against 
a pressure of 1% in. water gag 
found to be sufficient to counteract 
infiltration of dirt 


Flexibility of control to maintain 


service on an uninterrupted basis 


was the first consideration The 


second was to keep the duct work 
necessary to as simple an arrange 
ment as possible 

Both conditions have been real 
ized in the scheme of 10 independ 
ently controlled sections which wa 
adopted. Interruption in the ops 
ation of one of them does not ne 
essarily interfere with the function 


ing of the others to carry the heat 


fans and their driving motors 
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ing and ventilating load of the 
plant. Use of several self-contained 
duct systems has kept the size of 
the duct work down, eliminating 
elaborate and possibly cumbersome 
feeder installations to get the de- 
sired volume of air to all parts of 
the plant. 

Exclusive of the downcomer ducts, 
the rest of the duct work has been 
installed “upstairs’—between the 
bottom chord of the roof trusses 
and the roof proper—where it is 
out of the way, but readily acces- 
sible for inspection and mainte- 
nance. 

Each of the separate systems 
heats an area 80 ft by 125 ft 
through six discharge points. 
Downcomers closest to the wall dis- 
tribute air to areas roughly 25 ft by 
40 ft, while downcomers on interior 
building columns supply areas ap- 
proximately 40 ft by 50 ft. Outlets 
on opposite walls of the plant are 
faced in opposite directions to 
maintain a continually circulating 
movement of air within the general 
manufacturing area. 


Summer Conditioning 

Can Be Added 

Each duct system has its own air 
inlet, equipped with weather-re- 
sistant louvers, located in the sash 
just below the roof line. Air from 
each is fed into a plenum chamber 
equipped with filters of the wash- 
able viscous type and which are 
removable for cleaning and recoat- 
ing. As it is filtered, the air enters 
a second plenum chamber where 
ample space has been provided for 
the placement of cooling coils 
should summer air conditioning 
subsequently be wanted in any part 
of the plant. 

From the second plenum cham- 








Steam for heating is supplied by two oil fired package boiler units. Undergroyys 


fuel storage tanks near a rail siding provide capacity for six weeks’ 


ber, air can be drawn into either 
of two fans. One fan operates the 
year ‘round; the other is used only 
during the summer months. For 
winter heating, the air is carried 
over steam coils, each of 451,000 Btu 
capacity, converging into a single 
duct from which branch the down- 
comers. Dampers located through- 
out the duct network balance the 
flow of air at each downcomer. 

Plenum chambers, steam coils, 
and fans are all mounted on a plat- 
form to make them easily accessible 
for inspection. 


Fans and Motors 

Are Inside the Ducts 

Compactness of layout and effi- 
ciency of operation are achieved 
through the use of axial flow fans 
which are mounted, complete with 
single speed motors of a special 
type, inside the ducts in an ar- 


The axial flow 
fans and their 
motors are inside 
the ducts in an 
arrangement sim- 
ilar to that used 
on wartime instal- 
lations aboard na- 


val vessels 


operation 


rangement patterned afte: 
installations aboard nava 

Steam for main plant he 9 
supplied by two oil fired packa: 
unit boilers of 200 and 300 ! 
spectively. Steam mains 
to handle steam at 50 lb 
cut to 5 lb at each heating 
pressure reducing valves 
ground fuel storage tanks, < 
ently located near a rail sidins 
vide capacity sufficient 
six weeks’ operation. Blow 
steam unit heaters of larg« 
ity furnish supplementary) 
loading dock areas 

A 75 hp, vertical, low 
compressor is located in t 
room, from which a complete 
tem of compressed air pipin 
all areas of the plant. Piping se! 
ices for compressed air, gas, wat 
steam, condensate return—and 
ventilating ducts—are all carri 
the roof trusses of the build 
Frequent use of plug te¢ 
piping systems facilitates 
future take-offs. 

R. C. Grow, Reliance process ¢ 
gineer, supervised the entire 
ect, and George B. McClellan 
of the Reliance engineering sta 
was in charge of plant construct 
on the site. Arthur E. Rowe ane 
Associates, architectural-structur 
engineers of Cleveland, wer 
consulting engineers Paul 
Mehnert of Cleveland wa 
ing electrical engineer. G 
of Ashtabula were the general ' 
tractors. 
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WILLIAM B. PRIDE, plant engineering dept., Boeing Airplane Co., Seattle, has had a lot of expe- 


rience in fuel economy and steam conservation work. He describes here tried and proved methods 


used 


by Boeing and a large group of Seattle’s modern office buildings to simplify and assure fuel 


economy. Management as well as operating men will find this article interesting and informative 


HERE’S HOW to Save 
HEATING 


A pvawraces or daily records of 
steam consumption for plant and 
building heating were stressed in 
the first part of my article in the 
April HPAC, and three charts for 
three successive months, showing 
steam consumption for a cafeteria 
building, were reproduced. 


Causes of Variation in Steam Use 

The one and most important fig- 
ure resulting from these daily rec- 
ords is the pounds of comfort heat- 
ing steam consumed per degree-day 
per thousand cubic feet of building 
space. Theoretically, once this fig- 
ure has been established, it should 
remain constant and would show 
up On our graph as a straight line; 
with good operation and control it 
will actually plot out to be reason- 
ably straight under most operating 
conditions. There will be times 
when humps and dips will appear 
in this curve, cause for which might 
be one or more of the following: 

1) When we are operating under 
outside temperature conditions that 
place minimum demands upon our 
heating system, such as 5 degree- 
days, we can expect a hump in our 
‘urve, as the efficiency of our heat- 
ing System drops decidedly under 
minimum load conditions. In fact, 
we will at times have temporary 


heating loads when we actually 
show zero degree-days during such 
times as we may need a little heat 
in the morning and yet our daily 
mean will average out to 65 F or 
over. We will also have local con- 
ditions within the heated space, 
where certain occupants will open 
windows during these borderline 
periods when we have a small 
amount of heat in the system. This 
obviously promotes heat loss 

2) With wind velocities of 15 mph 
and higher, we can expect a hump 
in our curve, as the normally small 
infiltration losses become much 
larger and we then have an extra 
heat demand which is not ac- 
counted for in our degree-day 
curve; consequently, this should be 
noted on the daily record for future 
reference. Some utility companies 
add one degree-day for each 5 mph 
of wind velocity. I have not used 
this method. However, it is prob- 
ably a good figure to use and would 
eliminate one of the questionable 
factors in our curve 

3) During extreme minimum out- 
side temperatures, when we may be 
operating at outside temperatures 
bordering on or below actual design 
conditions, and in some cases are 
not able to quite maintain proper 
inside comfort heating conditions, 
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STEAM 


we shall probably find that our 
curve will show a favorable dip 
which must be properly interpreted 
and not set as a future possible 
goal by which to operate. Longer 
than normal hours of occupancy 
days following a shutdown due to 
holidays or other reasons, will cause 
a slight hump in the curve. Ex- 
perience and use of the curve will 
soon clear up and explain these ab- 
normal conditions 


What Are the Right Heating 

Hours? 

Another point we might briefly 
touch on in this fuel economy dis- 
cussion is the matter of necessary 
hours of heating. There seem to be 
two definite schools of thought on 
this subject, each of which has its 
points. 

Some operating engineers believe 
that it is cheaper to maintain some 
heat for 24 hours of the day, while 
others feel that it is more economi- 
cal to shut down at night or during 
hours of normal non-occupancy. I 
am of the opinion that local condi- 
tions and experience will determine 
which method to use 

I have done considerable check 
ing both ways and am of the opin 
ion that in the Puget Sound area 
on the west coast, it is definitely 
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Prior to shakedown, the draft gage on this installation for reclaiming exhaust air 
may read anywhere up to 3 in. water gage. After shakedown, the resistance drops 
considerably. When the draft gage finally will not shake down below 3 in., the 
filter media are renewed. Note the plexiglass peep-hole directly under the cat- 
walk; this serves a dual purpose— it is excellent for observing the action that 
takes place within the unit, and it is a positive check to insure the hopper will 
not get too full before being emptied. It will be noticed that the entire installa- 
tion is designed and installed with provisions for moving and relocating with 
minimum expenditure; this is important in the Boeing plant, due to the ever- 


changing operations and new machinery 


economical to cut the heat off dur- 
ing most of the hours of non-occu- 
pancy with the exception of about 
an average of one week a year, 
when we have our minimum out- 
side temperatures and during which 
times we maintain only a small 
portion of the normal heat during 
hours of non-occupancy. In this 
connection, I refer only to office 
buildings of first class construction 
and a well constructed industrial 
plant when heating for an occu- 
pancy of one shift. (When operat- 
ing under conditions of occupancy 
for more than one shift, other nec- 
essary heating hours should be 
determined). 

Some of the problems the opera- 
tor will be confronted with when 
operating under a schedule and 
trying to curtail unnecessary steam 
consumption are: 

1) Complaints of insufficient heat 
the first thing in the morning. In- 
vestigation may disclose that some 
of the windows were left open dur- 
ing the night, or some of the con- 
vectors or radiators may have been 
shut off until the occupants’ ar- 
rival. Such conditions are general- 
ly the fault of the occupants them- 
selves and have been created on 
the previous day. We have found 
that we can eliminate most of this 
trouble by informing the occupants 
with printed notices, letting them 
know it is for their comfort to see 
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that all windows are closed and 
convectors left on before leaving 
the building. In addition to this, it 
may be necessary to have the night 
janitor department check all win- 
dows and convector valves. During 
the operating day and hours of oc- 
cupancy, the steam control operat- 
ing personnel should constantly be 
on the alert in observing the posi- 
tion of windows. A large amount of 
useful heat can thus be saved or 
wasted. It appears to be habit for 
some occupants to open a window 
rather than throttle their individ- 
ual steam control. 

2) Complaints from some loca- 
tions of insufficient heat, especially 
when operating the system under 
minimum demand conditions 
(which may mean minimum steam 
pressures, or considerable time 
elapse between on and off cycles 
when using intermittent control). 
Make a brief check of a number of 
locations on the system to deter- 
mine whether the condition is lo- 
calized or general. If the trouble is 
localized, take steps to locate and 
eliminate it. 

3) Complaints of over-heating in 
some spots. This type of complaint 
is rather unusual; although the 
condition may often exist, it should 
be one of the duties of the operating 
personnel to locate and eliminate 
the cause. This problem would 
usually tie in with Problem No. 2, 


Heating, Piping & Air Conditioning 


which would indicate tha: 
ably have localized cold 
in order to bring these , 
up to comfort tempera! 
must overheat a large 
the building. 


Problems No. 1 and No 
common conditions on m 
ing systems that have 
stalled for some time, and 
go on for years wasting la 
tities of steam unless the 
personnel are constantly 
and on the alert for su 
tions. We will not enun 
the many—and often mi 
sible causes for these 
some of which may be tra) 
or returns; partially plug 
valves, orifices, radiator: 
water-logged lines, etc 
very important phase of 
saving program 


Instruments Help to Say: 
Steam 
Before 

subject of instrumentati 

of which is necessary in 

set up and maintain an 

operating schedule) should 

tioned. Instrumentation 

personal experience, is a 

investment. It greatly helps t 

erator in becoming compl 

miliar with the operati 
heating system, and stimulat 
which 
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personal interest 
operating efficiency with a 
fuel saving. The size of 
tion under consideratio: 
termine the permissible inst 
tation. I will not attempt 
the elaborate and extensive 
graphic instrumentation 
all dream of) where the pla 
neer can sit at his desk 
what is happening over 
systems of light, heat, p 
gas, water, etc 

We use standard ind 
thermometers, which _ 
from 20 to 120 F. These we hang a 
permanently in typical 
several rooms of the build 
we check them several bh 
ing the heating day, thereby @ tine 
termining our operating proceau dubt 
We have portable graphi 
humidigraphs, on which ' 
a 24 hr or a seven day chart ww 
thereby analyze complaint a 
conditions we desire to k! 
about. 8 to 








we iso use portable graphic 
therm. ‘aeters on which we can set 
a 24 br or seven day chart. We 
have found that the type with a 
‘ow feet of capillary tubing is more 
fexible for most cases, and espe- 
cially when we cannot conveniently 
locate our instrument exactly 
where we wish to check the tem- 
peratures. This capillary tube is 
ajso very useful for inserting in 
duets, behind radiator grilles, in 
warm air outlets, and in other in- 
.ecessible locations. 
. We find that a higher range port- 
able graphic instrument with a 
capillary tube and immersion bulb 
is most convenient for checking 
water or steam temperatures. This 
; largely an analysis or trouble- 
shooting instrument, but is never- 
heless a good operating tool 

We have set up one of our seven 
day graphic temperature instru- 
ments with a few feet of capillary 
tubing and with the bulb located 
itside (north exposure with the 
bulb shielded from the direct sun 
rays). This records outside tem- 
peratures and is necessary Know!l- 
edge in steam: control operation 
We also carry a small pocket sling 
psychrometer, which is most help- 
ful in making spot checks; though 

most cases we have no control 
ver relative humidity. We are, 
however, interested in the wet and 
dry bulb readings when thinking in 
terms of the ASHVE comfort chart, 
hich takes into consideration rel- 
ative humidity and air motion in 
addition to dry bulb temperature 
We use a pocket model maximum 
reading thermometer, scale 0 to 
220 F, which is very useful in check- 
ing maximum temperatures in both 
mfort heating and domestic hot 
We must at all times remember 
that the human body is a very poor 
thermometer, and while experience 
nay help considerably in “guess- 
umating” the temperature, we will 
ind on many occasions that we are 
way Off the beam. When we have 
available graphic instruments, we 
ould keep them in use at all 
umes. While they are sometimes 
dubbed “stool pigeons,” they are 
really silent watchmen, working for 
40 insignificant salary, 24 hr a day, 
stinding out a lot of good answers 
‘specially during hours of non- 
“cupancy. These answers enable 
‘S 0 set up an operating procedure 
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schedule that is most economical] 
There are other instruments that 
we use profitably, which probably 
could not be as readily justified for 
a small commercial! or industrial 


operation Among these is our 


graphic pressure instrument, which 
we think quite important for check- 
ing pressures with regard to steam 
flow and back pressures on returns 


Setting Up an Operating 
Schedule 

Let us assume that a steam econ- 
omy program is being set up in a 
building (or a group of buildings) 

which has been operating with no 
particular care or attention to fuel 
conservation 

We must first determine the ap- 
proximate hours that heating is 
necessary, which will depend large- 
ly upon the normal hours of occu- 
pancy of the building. We know 
that the building should be up to 
comfort conditions by the time the 
occupants arrive, and we also know 
that we must maintain comfort 
conditions throughout the hours of 
occupancy 

I have used—with good results 
empirical methods to determine the 
approximate times we must com- 
mence our heating-up period, which 
vary primarily with varying out- 
side temperatures, wind velocities 
over 15 mph, building construction 
and occupancy, and the type and 
the condition of the heating syc- 
tem. These empirical methods are 
tentatively arrived at by the use of 
craphic thermometers 

In the average size building wi 
should have at least two graphic 
thermometers. We would record 
outside temperatures with one in- 
strument, and the other we would 
locate within the building, in what 
we assume to be an average loca- 
tion with respect to heating facili- 
ties, exposure, etc. We then experi- 
ment with our “turning on” and 
“turning off” time and note the re- 
sultant temperatures on our indoor 
instrument. 

We are primarily concerned with 
bringing the space to be heated up 
to (or very close to) comfort tem- 
peratures by the time the first oc- 
cupants arrive, and secondly, we 
must maintain these comfort tem- 
peratures until they leave. The 
value of our graphic thermometers 
is very apparent and they should be 
used continuously, to give us at all 


g, Piping & Air Conditioning, May 1948 


times a clear picture of our operat 
ing results 
We now have the necessary data 
Lo set up an operating schedule for 
varied conditions. Such a scnea 
ule, when complete, should suffice 
for the entire season and with the 
exception of physical changes, this 
schedule will be maintained from 
season to season. AS an example 
for an outside temperature of 37 
F, the operating schedule might 
read as follows: “Outside tempera 
ture, 35 to 40 F 
5:00 a.m. 
(1) Open valve #10V 
(2) Start up vacuum pump with 
switch #10S 
(3) Check steam pressure at re 
ducing valve. (Should read 
about 2 lb). Reset reducing 
valve if necessary 
7:00 a.m 
(4) Check thermometer in Room 
211. Should read about 65. If 
below 65, increase steam pres 
sure to 5 lb 
Obviously, a separate operating 
schedule would be drawn up for 
each building. In most cases it 
would be considerably longer than 
the schedule noted above, as it 
would clearly indicate approximate- 
ly what time each operation should 
be performed under the entire 
range of outside and inside tem 
perature conditions From this 
schedule, the operator would deter 
mine 
1) Turning on time 
2) Necessary daily follow-up and 
operating procedure 
3) Turning off time 
If the control operator is going to 
handle a number of buildings, we 
must set up a definite timed routs 
the alternate being to allow suffi- 
cient time differential in our sched- 
ules to permit him to meet all in 
structions within the scheduled 
times. A copy of this operating 
schedule should be set up in a 
permanent manner in the mechan- 
ical room of each building. While 
such a scheduled procedure may at 
first sight appear rather complex, 
it is surprising how rapidly the op- 
erator familiarizes himself with it 
and thereby memorizes the instruc- 
tions 


Identify the Valves and 
Controls 
It is also most advisable to iden- 
tify clearly (we at Boeing use per- 
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manent stamped metal tags) all 
valves, switches, thermostats, and 
other controls necessary for the op- 
eration of the heating system. We 
include on the bottom of our oper- 
ating schedule a complete list of 
these valves, switches, etc., and also 
clearly identify their locations. We 
then set up our operating schedule, 
as previously noted, complete to the 
last detail. 

With proper thought and sim- 
plicity, this operating procedure 
schedule can be drafted in such a 
manner as to be readily interpreted 
by anyone with very little previous 
coaching. We also tie in our main- 
tenance servicing schedules on 
traps, fans, etc., so that there is 
complete coordination between the 
service man and the operating per- 
sonnel. This is most essential to 
insure, aS much as possible, the 
continuous operation of all equip- 
ment when needed. The entire sys- 
tem is quite easy to control, since it 
all comes under the jurisdiction of 
the plant engineer. 

This operating schedule and posi- 
tive identification of controls pays 
very definite dividends, which we 
unfortunately cannot evaluate in 
dollars and cents. However, the ad- 
vantages are apparent. We are able 
to eliminate (as much as possible) 
the chance of the heating system 
not being turned on or off in the 
event of an unforeseen accident or 
sickness of the regular operating 
staff. The problem of labor turnover 
does not give us the usual jitters, 
because our simplified system en- 


ables supervision to educate new 
personnel in record time and thus 
the supervisory personnel can de- 
vote their efforts more profitably 
to other problems. 

Before terminating this operating 
procedure setup, let us not forget 
that a complete and frequent re- 
view of it is necessary in order to 
maintain a completely up-to-date 
schedule. The frequency of these 
reviews will depend upon the alter- 
ations of the physical system which 
may take place from time to time, 
and with other variables. 


Several Ways Steam Is Saved 

We equip all of our major steam 
traps and drip points with a test 
cock on the discharge side of the 
trap. Into this test cock we install 
(when testing) a simple pressure 
gage reading in psig; and in most 
cases we learn, without further 
check, the operating condition of 
the trap while working under actual 
conditions. Maintenance of steam 
traps plays a most important part in 
our fuel economy program. 

Insulation is another important 
phase of economical operation. The 
value of and savings from effective 
insulation, with regard to the struc- 
ture being heated as well as the 
steam piping and equipment, are 
generally well known. The insula- 
tion manufacturers have done a 
very good job in compiling and dis- 
tributing complete data on the sub- 
ject. 

There are many economy meas- 
ures which can be effected, which 


The Boeing administration building at night during, says the author, “one of 


those rare periods in Seattle when we had snow.” 


Snow is such an oddity, he says, 


“that we have talked of using cooling coils to hold it for awhile when we do 
. 
get it. 
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are sometimes more appar 
field engineer than the 
engineer. This was espe 
case during our tremend: 
night” expansion prior t 
ing World War II. We m 
that fuel economy (in sp 
shortages) was probably 
ondary importance at 
with machinery and e 
ranking first. Many of 
and structures were desi; 
built for the duration o: 
ever, we now have to live y 
of these war babies, and 
therefore strive to bring 
to efficient operating sta: 
rapidly as possible, based 
assumption that we are 
ating on a competitive ba 

For example, it is not 
especially in factory ar 
high ceilings—to find bot) 
and unit heaters mounted 
manner and location as 
charging most of their out; 
siderably above the area 
pancy. This means that 
carry excessive temperatur: 
the area of human occupa 
order to maintain comfort 
tions within the working ar 
condition is most apparent 
using high pressure steam f 
ing. In many cases these unit 
not been designed for, and 
have sufficient throw, to ac 
the desired results from su 
elevation. We should, there! 
stall them at an elevatio: 
their coverage, or replace tl 
units designed with sufficient 
to deliver the heated air wit 
area of occupancy. 

Power rates are quite low 
particular area; 
use a large number of 
electric heaters to meet the 
of some unusual or temporary hea 
ing problems. We have found | 
we can use to advantage a new | 
of electric radiant pane! 
panel heaters consume approx 
mately 175 watts and const 
will amortize their origina 
by savings in electrical energ) 
less than one year, based 
duced electrical consumpt! 


consequent 
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This panel might be described 4 a 
a hinged metal sandwich. From “ 
outside appearances, the pane! . 
composed of two sections . mt 
tion being approximate 2 aa 
square, and fastened together Ww me 


a full length piano type hinge 
complete panel when fully open 









bout 4 ft long and 2 ft wide. 
»nels are surfaced with sheet 
um and are about 1 in. thick 
the radiant cable and insulation 
2 contained within the sand- 
There is a single duplex 
asbestos insulated cord to plug 

into a convenient outlet. 

these units were designed for 
tant operation, we have no 
switch or thermostat on them, 
h saves on maintenance costs. 
These panels were designed to be 
located in the well of a desk; being 
wed in the center, there are sev- 


yi) 
beet! 


How 


when the International Harvester 
Co. put up three huge tents in con- 
nection with its exhibition some 
months ago marking the 100th an- 
niversary of the company’s opera- 
tions in Chicago, John M. Hannon, 
supervisor of the display, was con- 
fronted by the problem of how to 
keep the tents comfortable for vis- 
itors. 

There was uncertainty about 
what the weather would be during 
the two-week exhibition of motor 
trucks, farm tractors and equip- 
ment, and industrial tractors and 
engines, on the windswept shore of 
Lake Michigan. The problem was 
twofold—how to ventilate the tents 
n case of warm weather, and how 
to heat them in the event of chilly 
weather 

The tents covered floor areas of 
16,000, 18,400, and 22,000 sq ft, re- 
spectively. Each had 10 ft side- 
walls and was 35 ft high in the 
enter. They were pitched over 
soncrete floors. 

Three direct fired, warm air in- 
dustrial space heaters, each having 
a capacity of 1,000,000 Btu per hr 
were purchased. One heater was 
positioned outside each tent and a 
sheet metal manifold was connected 
to the four discharge nozzles on the 
‘op of the unit. A portable fuel oil 
tank was erected a few feet away 
from each heater. A 15 ft vent 
stack was installed. Those were the 
mly connections required, besides 
the electric power lines. A duct was 
fun from the heater through the 

h ‘anvas sidewall of the tent, and 
od Was Wrapped in asbestos sheathing. 


eral possible methods of arranging 
them. The surface of the “hot 
side” of the panel reaches a maxi- 
mum temperature of 126 F, which 
eliminates any hazard from burns 
should any portion of the human 
body come in contact with them 
We have found these units to be 
most satisfactory and preferred by 
the occupants concerned to the 
conventional, higher current con- 
suming, units. 

In a large industrial operation 
(like Boeing), there is a great deal 
of air constantly being removed by 


o Heat A Big 


Inside the tent, the duct was di 
vided into two sections to discharge 
into the areas on both sides of a 
canvas partition 

As expected, two kinds of weather 
were encountered during the exhi- 
bition. The first week, outside tem- 
peratures were high and the heat- 
ers were operated only as ventila- 
tors. Fresh air, drawn into the base 
of the heaters, was discharged into 
the tents above head level and es- 
tablished comfortable conditions by 
serving as air circulators 

During the last week, however, 
the weather turned damp and cold 
The oil burners then were ignited 
and warm air was discharged into 
the tents. Furthermore, it was 
fresh air because all of it was taken 
from the outside. Drawn into the 
base of the heater, the air swept 
over the stainless steel combustion 


Direct fired heater and fuel oil tank 
ventilating it on warm days 
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the various exhaust systems serv 
ing woodworking machinery, grind 
ers, and removing excess heat from 
drying processes, etc. Most of thi 
air has to be brought up to comfort 
temperatures before being ex 
hausted; in many cases, it is non 
toxic and harmless but is removing 
some solid waste particles. In suc 
cases, we take this air, deposit the 
airborne particles in a cyclone o! 
other settling chamber, run the all 
through a secondary dust arreste! 
and then return it to the factory 


reas without having to reheat 


Tent 


chamber and then was discharged 
into the tent. This is similar to the 
installation of such heaters 
foundries and other plants where 
fumes and dust necessitate continu 
ous replacement of the air. The 
rapid velocity of discharge prevent 
excessive amounts of heated alr 
from rising to the roof of the tent 
and establishes a “comfort 
where the heat is needed 


The several days of inclement 
weather during the exhibit posed a 
test for the physical construction of 
the heaters, which were entirely 
unprotected. All exposed parts were 
subjected to driving rain and high 
winds but it was reported that the 
heaters stood up well under these 
conditions. International Harvester 
plans to use them in similar man 
ner for future “temporary heating 


needs 


for heating exhibit tent on cold davs. 
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) MIDWEST POWER CONFEREN EF 


[Excerpts From Some of the Papers Given 


of Particular Interest to HPAC Readers] 


% 
DF XCERPTS FROM some of the papers 
presented at the 10th annual Mid- 
west Power Conference which are 
thought to be of particular inter- 
est to HPAC’s readers are given 
here. The conference, held last 
month in Chicago, was sponsored 
as usual by the Illinois Institute of 
Technology with the cooperation of 
nine universities or colleges, the lo- 
cal sections of six national engi- 


neering societies, the Western So- 
ciety of Engineers, the Engineers’ 
Society of Milwaukee, and the Na- 
tional Association of Power Engi- 
neers. 

The conference director was 
Stanton E. Winston, of Illinois Tech. 
A copy of the complete published 
proceedings for the affair will be 
mailed later on in the year to all 
those registered at the conference. 


Evaporative Condensers 
Conserve Cooling Water 


I N RECENT YEARS many communities 
have found that their present water 
systems are not sufficiently large to 
satisfy the increasing demands be- 
ing made by domestic and industrial 
users. The reasons for such short- 
ages are primarily either (1) inade- 
quate purification and distribution 
systems, (2) inadequate sanitary 
and storm sewer disposal systems, 
or (3) an inadequate source of 
water. 

S. C. Moucher (in a recent survey 
of city water supply systems pub- 
lished in Refrigerating Engineering, 
vol. 55, no. 2) found that of 56 major 
cities surveyed, 20 cities indicated 
that the problem of water supply 
for air conditioning has been a 
cause for study, and that restrictive 
measures in the future are likely. 
The details of a study made by the 
city of Chicago in 1936 were also 
summarized by Moucher and indi- 
cated that the Loop area alone 
would require 300 million gal per 
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day if it were 100 percent air condi- 
tioned and no water conservation 
devices were installed. 

Since water for air conditioning 
is needed for relatively short peri- 
ods of the year, any large increase 
in water handling equipment for 
this purpose represents a large in- 
vestment in relation to the return 
and indicates the desirability of 
water conservation equipment even 
where the supply of water is ample. 
In communities where actual short- 
ages of water sources exist, the need 
for employing water conservation 
equipment to protect the health and 
safety of the community is self- 
evident. 

When water is used as a cooling 
medium on a “once-through” basis 
and then thrown to waste each 
pound will remove from 15 to 30 Btu 
from the system, depending upon 
the conditions of operation. When, 
however, the water is recirculated 
and recooled by evaporative cooling, 


each pound evaporated j 
removing approximately 
from the system. This 
cates the desirability of e 
cooling as a means of 
water. 

Water may be recooled | 
ation in one of the folk 
tems: (1) Spray pond. (2) At; 
pheric cooling tower. (3 
draft cooling tower. (4) I) 
draft cooling tower. Water t 
been recooled in one of 
pieces of equipment may 
recirculated through the 
changer, or condenser, and ; 
its function of removing heat 
the system. 

In 1929-1930, the railroads 
came interested in a wetted s 
condenser to reduce the ws 
size of the air cooled unit 
used for passenger car ai! 
tioning. The unit, of cow 
had to be portable and 
limited amount of wate 
because of this need, the 
developed an evaporative typ: 
denser. The evaporative c 
makes use of the same prin 
heat removal by evaporation 
cooling tower or spray pond 
combines the function of t 
and the condenser into on¢ 
piece of equipment. 

The units are factory consti 
into sections that can be eas 
sembied on the job. Sizes 


able from 3 to 100 tons, and larg 


Systems can be accommodate 
the use of multiple units. Whe! 
unit is located indoors, it 
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provide ventilation for the buildi 


by drawing its air directly 
space. Provisions should 
however, for air to be tak 


outdoors during the heating seas 
because of better performance wil! 
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colder outdoor air and, also to avoid 
igss of heated air from the building. 
In the unit [shown by the speak- 
er] the air first travels through the 
main condensing section and then 
wer a dry coil where it serves to 
remove the superheat from the high 
temperature refrigerant gases. It is 
then drawn into the fan and re- 
ected to the atmosphere through 
duct work, if necessary. 


Desuperheating Section 

Has Dual Function 

The use of a dry superheating 
section performs a dual function 
First, the temperature of the re- 
frigerant gases entering the main 
yndenser coil will be cooled due 
. the removal of superheat from 
the refrigerant and thus the tend- 
cy for scale to be formed on the 
ndenser coil will be lessened, and 
second, the heating of the air leav- 
ing the unit lowers its relative hu- 
midity and tends to prevent con- 
densation should the duct work 
pass through spaces where the tem- 
perature is below the dew point of 
the leaving air. 

Provision can be made for sub- 
cooling the liquid refrigerant by 
passing the liquid from the receiver 
through a coil in the evaporative 
mdenser and then to the expan- 
sion valve. The subcooled liquid re- 
frigerant line should, of course, be 


insulated if the temperature of the 
liquid is below that of the sur- 
roundings. 

One of the main problems in op 
erating any type of evaporative 
cooling equipment is the concentra 
tion of salts in the water circulated 
The building up of excessive salt 
concentrations can be minimized by 
the addition of fresh water over and 
above that needed for evaporation 
The amount evaporated will be 
about 2 gal per hr per ton of re- 
frigeration. An addition quantity 
of make-up water of the order of 
1 gal per hr per ton should be 
injected into the spray system and 
a like amount bled from the sump 

Scale formation is another prob- 
lem in operating evaporative con- 
densers. The formation of scale has 
a decided effect upon the heat 
transfer of the unit and in excessive 
amounts may prevent proper dis- 
tribution of the spray water by 
blocking out portions of the coil 
Two solutions to the scaling prob- 
lem are, first, proper design by the 
manufacturers of the coil, the quan- 
tity of spray water circulated, and 
the method of spray distribution; 
and second, the proper chemical 
treatment of the water with bleed- 
ing to prevent over-concentration 

Ross J. MArTIN, department of 
mechanical engineering, University 
of Illinois, Urbana 


Simplified Procedure for 


Design of Panel Heating 


‘a al 
ln GREAT majority of panel heat- 
installations are in structures 
which depend on infiltration for 
utside air. In such cases the ven- 
Wation rate is usually between 1! 
and 1% air changes per hour. A 
mmon and relatively effective in- 
stallation method in such structures 
‘to arbitrarily use a fixed fraction 
olten 100 percent—of the ceiling 
t floor or walls as the heating sur- 
‘ace; when panel area is thus arbi- 
rarily selected the design proce- 
dure reduces to the problem of de- 
‘ermining the load on each square 
‘oot of panel, the required water 
‘emperature, and the lineal feet of 
pipe or tube that will be needed for 
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the installation. Arbitrary selection 
of panel area need not appreciably 
affect the total cost of the installa- 
tion provided adequate design con- 
sideration is given to the tube spac- 
ing and to provision of entering 
water at proper temperature 

To reduce to a minimum the time 
and effort needed for panel heating 
design, a simplified step-by-step 
procedure has been developed for 
use in naturally ventilated struc- 
tures. This procedure is derived 
from the more exact and general- 
ized heat balance design method 
which resulted from the cooperative 
research sponsored by the American 
Society of Heating and Ventilating 
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Engineers and carried on over a 
period of years at the University of 
California 

The intent in this paper is to use 
these research results as the basis 


of a design procedure, but to reduce 


the method of presentation to the 
simplest possible form and to elimi- 
nate all calculations other than 
those which require no more than 
Simple arithmetic. The simplified 
method does not sacrifice accuracy 
except insofar as it assumes a fixed 
ventilation rate corresponding to 


average conditions in a naturally 
ventilated room; in effect, the tables 
used with the method are merely 
compilations of some 1000 numeri 
cal solutions of the basic heat bal 


ance equations 


Steps in the 
Design Method 


Step 1 Select panel location 
(ceiling, wall, or floor 
Step 2: Calculate the total sur 


face area of the room (walls, floor, 
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CEILING PANEL CSILING PANEL 
Outside Design Air Temperature, t, wats 
Outside Design Air Temperature, t , : 
Ue -20F -10F OF #10F  e20F ¢30F Ue =P “FP OF +10F 420 $30? 
pee — ai 
.05 96.4 93.6 90.8 87.9 85.1 82.2 +05 Pod 88.7 85.7 84.0 sl. M94 
10 | 109.8 105.5 101.2 96.9 91.9 88 .i +10 | 101.9 8-3 94.8 91.2 87. 84.2 
15 123.3 117.5 111.7 106.0 100.2 26 15 | 112.9 = 108.2 103 os 98.6 Bf 89,1 
.20 | 137.2 130.0 122.6 15.5 108.1 100.8 -20 | 124.0 118.2 112.0 106.0 100, Ms. 
-25 ff 151.1 142.3 133.5 12%4.9 116.0 107.3 25 | 135-4 = 128.0 120.5 1306 108, ¥. 
WALL PANE WALL PANEL 
Outside Design Air Temperature t. 
Outside Design Air Temperature, to ™ 
Ue -20F -l0F OF #10F e20F  #0F Ve =F ee oe er. SP (eP 
.05 91.1 88.8 86.7 Ble ols 82.3 80.2 +05 87.5 85.6 83.6 81.8 79. "8, 
10 |} 102.8 98.6 95.3 92.0 88.7 85.4 -10 % 6 8.7 9.7 87.8 84.6 62. 
15 | 123.0 =—08.5 104.2 99.9 95.6 9.2 15 | 105.7 = 101.7 77.8 B-9 1.9 
20 | 12.2 18.7 3.2 107.6 102.2 96.6 20 | 15.0 10.0 15.0 100.0 9.3 M041 
.25 | 135.2 128.7 122.2 15.5 108.9 102.3 oo; Oe eS me CS. 
—————— — 
FLOOR PANEL FLOOR PANEL 
ee ee ee Outside Design Air Temperature, t, 
Qutside Design Air Temperature, to e Bs ~ 
U, -20F -10F OF ¢l0OF  ¢20F  430F Ve or wr OF #0F s0Fr 40: 
.05 87.2 85.3 83.5 81.6 79.7 77.9 205 Biol 62.6 61.0 7965 779 Mo 
.10 % ole 93.6 90.7 87.8 84.9 81.9 -10 "8 89.2 86.9 64k 62.1 879.6 
15 |} 105.8 102.0 98.0 %.0 90.2 86.2 15 9902 9.0 92.7 Pod 86.3 83.0 
.20 | 115.0 10.4 105.4 100.5 95.5 90.6 -2 7 1068 102.8 98.6 Hee5 P.5 Bb 
£25 | 1266 9128.7) -12.7 06.7 Ss 1007 94.8 o25 [14-5 = 10%7 =e = 100.5 MB BL 
; FD a a ee OS, 
CILING PANSL Panel Rating Center-to-Center Spacing of Pipe Coils or Grids 
eee Btu/(hr) (sqft) 4" 6" 9" 12 
Outside Design Air Temperature, to a = — 
U, -20F -l0F OF #10F 20F  430P 10 4.3 6.5 8.7 
.05 | 88.0 86.0 84.1 82.0 80.1 728.1 20 8.7 13.0 17.3 
10 | 96.8 93.9 91.0 88.0 85.1 82.1 30 13.0 18.5 26.0 
15 105.9 102.0 98.1 94.0 90.2 86.1 40 17.3 26.0 34.7 52. 
i 
-20 | 115.0 110.1 105.1 100,1 9542 90.2 50 21.7 32.5 43.5 
25 124.5 118.4 112.4 106.3 100.3 Pe.2 60 26.0 39.0 $2.0 78. 
—) 70 30.3 45.5 60.6 
WALL PANEL 
- 80 34.7 52.0 69.3 104. 
Outside Design Air Temperature, t, 
U, -20F -l0F oF #10F OF 43:0F/ | 9 39.0 58.5 78.0 120, 
05 84.6 83.0 81.4 79.8 78.2 76.5 100 43.3 65.0 86.7 
-10 92.0 89.5 87.1 84.7 82.2 79.8 110 47.7 71.5 95.4 143.0 
15 9.5 96.2 3.0 89.8 86.4 83.2 120 52.0 78.0 104.0 156.0 
20 107.0 103.0 8.8 9.5 90.6 86.5 
225 14.7 109.8 104.7 99.9 %.8 89.9 Table l (upper left) —Design Panel Surface Temperature, tl. 
for Room Having Panel Area Equal to 17 Percent of Tote! 
FLOOR PANEL Inside Surface Area 
Outside Design Air Temperature, t Table 2 (upper right)—Design Panel Surface Temperatur 
U, 20 F -10 F OF +10 F +20 F +30 F t,, for Room Having Panel Area Equal to 20 Percent o! Total 
Os a2) 20.7 79.3 0 96.7 75.3 Inside Surface Area 
.10 88.0 86.0 84.0 82.0 80.0 78.0 Table 3 (lower left)—Design Panel Surface Temperature. t. 
for Room Having Panel Area Equal to 23 Percent of Tot! 
15 M2 91.5 88.9 86.1 83.5 80.8 Inside Surface Area 
-20 100.5 71 93-7 W.3 86.9 83.6 Table 4 (lower right)—Required Temperature [ifferen® 
25 106.8 102.8 98.6 %.5 90k 86.5 4 t,, between Mean Water Temperature in Coils and Det 
: : ~ : Panel Surface Temperature 
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Tloor temperatures above 85 F are 
uniesirable and above 100 F are pro- 
hibitive except on space not wa lked 


over. 
lable 5—Panel Rating, q,, in Btu per 
Hr per Sq Ft 


and ceiling) and arbitrarily fix the 
panel area, A,, as 17, 20, or 23 per- 
cent of the total area. (In most 
ases 20 percent will be the best se- 
lection, but in unusually cold cli- 
mates—or with poor construction 

use 23 percent; in unusually warm 

Jimates—or with well insulated 
‘onstruction—use 17 percent). 

Step 3: Calculate the equivalent 
verall coefficient of heat transfer, 

from the equation, 

U (U_A.+U,A,+U,A,+U,A,) 

(A.+A, +A, +A,+A,)....01] 

n which the U terms are overall 
coefficients of heat transfer, the A 
terms are surface areas in square 
feet, and the subscripts c,w,g,f,i re- 
fer, respectively, to the unheated 
portions of the ceiling, walls, glass, 
floor, and inside partitions. 

The denominator of Equation 1 is 
oviously equal to the total area 
alculated in Step 2 less the panel 
area. In cases where the tempera- 
ture exterior to an exposed surface 
differs from the design outside air 
temperature, it is necessary to cor- 
rect the term in the numerator of 
Equation 1 which applies to that 
surface by multiplying it by the ra- 
u0 of 68 minus the actual exterior 
“mperature to 68 minus the design 
utside temperature; such a cor- 
fection is often needed for floors, 
out rarely for walls or ceilings. 
Step 4° Knowing U, (from Step 


3) and the design outside air tem- 
perature, use the proper table (de- 
pending on the use of 17, 20. or 23 
percent in Step 2) and read the de 
Sign panel surface temperature 

Step 5: With the panel surface 
temperature from Step 4 use the 
last table to read the panel rating, 
q,, in Btu per hr per sq ft. Increase 
this rating by 10 percent to take 
account of heat losses from the rear 
of the panel; the total panel rating 
is then q’, 1.1 q,.. 

Step 6: Determine the room heat- 
ing load by multiplying the panel 
area (Step 2) by the total panel 
rating (Step 5). 

Step 7: With q’, from Step 5 use 
Table 4 to read the required tem- 
perature drop from mean water in 
the coils to the panel surface for 
any arbitrarily selected tube spac- 
ing between 4 in. and 12 in. This 
temperature drop, \¢,, is practically 
independent of the tube diameter 
in the range from %, in. through 
34 in. OD; thus determination of 
tube spacing is part of the problem 


of design, but selection of tube 
diameter is left to the judgment of 
the designer and will usually be 
evaluated in terms of permissible 
pressure losses through the piping. 
Step 8: Add the At, of Step 7 tc 
the panel surface temperature of 
Step 4 to get the mean temperature 
of water required at the panel 
Step 9: Divide the room heating 
load (Step 6) by 500 and again by 
the arbitrarily selected temperature 
drop of the water passing through 
the panel to obtain the required 
flow rate in gallons per minute. A 
widely used value of the water tem- 
perature drop is 10 F; when this 
value is used note that the tempera- 
ture of water to the panel will be 
5 F higher than the mean water 
temperature, Step 8, in the panel 
B. F. RaBer, professor of mechanical 
engineering, University of Califor- 
nia, and F. W. Hutcurnson, profes- 
sor of mechanical engineering, Uni- 
versity of California and consulting 
professor of mechanical engineer 
ing, Purdue University 


Test Shows Performance 


of Two Types of Heating 


ry. 
i as FUNCTION of a heating plant 
is to produce an environment which 
will enable the human body to lose 
a controlled amount of heat with- 
out conscious bodily adjustments 
Furthermore, under conditions of 
bodily comfort, this rate of heat loss 
from the body to the environment 
must equal the rate of heat genera- 
tion within the body. 

The losses from the body involve 
a complicated heat transfer process 
consisting of varying amounts of 
radiation to cooler surfaces, con- 
vection transfer to cooler air, evap- 
oration from skin and lung tissues 
to surrounding air, and conduction 
transfer to cooler surfaces. If an 
unvarying proportion of these four 
component losses were required for 
comfort, the design of heating 
plants could be directed to a single 
set of factors. Fortunately for the 
individual who must live in the 
space, a fairly wide range of eviron- 
mental conditions can be main- 
tained in which varying percentages 
of radiation, convection, evapora- 
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tion, and conduction are involved 

Theoretically, any reduction in 
the radiation transfer of heat from 
the body to the surrounding sur- 
faces can be compensated for by 
an increase in the convection trans- 
fer. With high temperature radia- 
tion surfaces, such as are used in 
the true radiant heating system, 
and with fairly large ventilation 
rates, a marked reduction in the 
ambient air temperature should be 
possible. In current American prac- 
tice, however, low temperature 
panel systems, and practically neg- 
ligible ventilation rates prevail 
Some doubt exists whether or not 
the low temperature panel system 
which is commonly used will ex- 
hibit markedly different character- 
istics from the common convection 
type of heating system 
Two Types of 

Heating Tested 

During the heating season of 
1947-48 comparative tests were 
made between a convection heating 
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system and a ceiling panel system 
in the Warm Air Heating Research 
Residence at Champaign. The con- 
vection system is referred to as a 
forced air system, although both 
systems utilized warm air delivered 
positively by means of a centrifugal 
fan. During this period the tests 
were conducted for a few weeks on 
one system and then for the suc- 
ceeding few weeks on the other sys- 
tem. By alternating the plants un- 
der test it was possible to obtain 
performance characteristics of each 
plant over a wide range of weather 
conditions. 

If any single conclusion may be 
drawn from the tests, it would be 
that the response and performance 
of the two systems were surprising- 
ly similar. The differences in the 
results obtained were not as large 
as the proponents of the two sys- 
tems have claimed. Undoubtedly, 
the largest single factor which is 
ignored in the usual design proced- 


ures, and which markedly affects 


the actual plant performance, is the 
source and magnitude of the va- 
grant heat. 

If the performance of the panel 
system tested in this structure is 
representative of ceiling panel sys- 
tems, some justification may exist 
for those engineers who claim that 
a panel system is “merely another 
method of introducing heat into the 
structure.” If this assertion is true 
of panel heating systems in general, 
it is believed that simpler approach- 
es to the design of the system would 
be justified. Since the results [ob- 
tained in the tests] apply only to 
the specific conditions and building 
[used in the tests] the authors are 
of the opinion that an extrapolation 
of the data and conclusions to other 
widely varying types of panels and 
structures is not warranted, and 
that similar comparisons on other 
structures and plants are desirable. 

S. Konzo and R. W. Roose, de- 
partment of mechanical engineer- 
ing, University of Illinois, Urbana. 


Problems to Be Solved 
in Applying Heat Pump 


Tue HEAT PUMP has been well pub- 
licized in the past two or three years 
with suggestions that it will pro- 
vide the answer to many heating 
questions. There are some very defi- 
nite problems to be solved in apply- 
ing the heat pump and until solu- 
tions are found, over-enthusiasm 
may lead to many mistakes. On the 
other hand, if heat pump equipment 
can be properly developed and ap- 
plied, it has certain very definite 
advantages that warrant careful 
research and investigation. 

[In addition to space heating], 
the heat pump can be used advan- 
tageously in many industrial in- 
stallations for evaporating various 
products, such as milk, brine and 
pharmaceuticals, and for heating of 
water. In evaporation, 1 kwhr input 
to the heat pump may evaporate 
20 to 50 lb of water depending on 
the operating pressure and temper- 
atures. The heat pump has been 
used equally satisfactorily for water 
heating service, the largest unit 
built so far having a capacity in 


SA 


excess of 200,000 lb per hr of water 
and requiring 4000 kw input to the 
driving motors. Development work 
is under way of small water heating 


units. 
At the present time, the earth 
itself seems the most practical 


source of heat for the heat pump 
where climatic conditions are simi- 
lar to those around Chicago 


Earth Is Practical 

Heat Source 

The calculation of how much heat 
can be removed from the earth is 
not a simple problem. Some of the 
variables are kind of soil, moisture 
content, density, specific heat, ther- 
mal conductivity, vapor content, 
and latent heat of the soil, moisture 
and vapor movement through the 
soil, coefficient of heat transfer be- 
tween soil and heat collecting pipes, 
and the size and arrangement of 
the pipes in the earth. The suit- 
ability of the installation to absorb 
heat during the cooling cycle must 
also be considered. 
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Some of the above iten 
measured, others can be 
in the laboratory but wit 
in the field, and others a 
ject of research to find 
method for their det: 
The problem is further . 
by the change in earth t 
conditions during the y 
the tendency toward : 
normal conditions whe: 
pump is not in operation 

If all the characteris! 
soil were known, the met 
culating the possible h 
the collecting pipes is 


determined. Some _ wor! 
phase of the subject has 
by a few physicists and 


but completely satisfact 
ceptable formulas have : 
disclosed. Incidentally 
mation will need to tak: 
count the need for comp! 
ery of earth temperature 
during the summer mont 
adequate heat will be avai 
ing the next heating sea 
operation of the 
cooling unit during 
with the heat pumped 
the earth may help to rest 
mal conditions. 
The organization 
am associated is conducti: 
vestigation of the earth a 
source, solely on a laborat 
There are two complet 
stallations using horizonta 
copper tubing as the heat 
equipment 
that in one case the tubi 
and in the other case it is ¢ 
the surface. In addition tot 
refrigerating equipment 
complete set of 
measuring the amount ol! 


the 


with 


in the earth near the pip¢ 


heat pun 


The only diffe: 


instruments 


nna 


at a remote point that will! 


affected by the buried pipe 
and instruments for rec 
weather conditions. 


There is a third installat 


ploying the well system 


recirculating pipe inserted in 


Each of these 
operated with the tempe! 
the evaporator not less t! 
bitrarily selected minin 
about 20 F for the buri 
and 25 F for the well sj 

The refrigerant is ex] 
rectly into the buried tu! 
a chiller is used to absorb 
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lating pipe which is sub- 
in the well. An alternate 
nent for the buried tubing 


the cu 
merge 


“ee vould be to circulate a suit- 
I able liquid through it and through 
}. chiller. It would cause additional 
loss 

» The heat absorbed from the earth 


© ;. delivered by the compressors to 
r cooled condensers where it is 
B discharged to the cooling water 

= Tests are to be continued for the 
© ontire heating season on an inter- 


= wate 


Heat Pump Ground Coil Is 
Made Up of 40 Pipe Units 


\ HERE TO GET the heat for the 
: heat pump—that is, the most 
S feasible source “the big prob- 
lem.” according to a paper on Heat 
I source Possibilities of the Earth in 
the Milwaukee Area, by Charles H 


is 


Randolph, air conditioning engi- 
neer, and O. O. Wagley, superin- 


Stendent of industrial sales, Wiscon- 


Bsin Electric Power Co., which was 
presented by Mr. Randolph. He 
gave results of two tests on a well 


type, 3 hp, heat pump installation, 
and a preliminary test of the same 
equipment using a ground coil in- 
stead of the well 

The well was 230 ft deep; in it 
installed a U tube through 
which the circulating fluid was 
pumped to extract heat from 
ground 

The speaker felt that a well 
this type might be satisfactory for 
heat pumps in southern climates, 
but that in a northern climate the 
temperature gradient between the 
vell casing and the U tube contain- 
ing the circulating fluid adversely 
affects the coefficient of perform- 
ince Of the heat pump to such an 
extent that the scheme should not 
oe used in northern areas 

If asked for a recommendation 
m a well job, the speaker said he 
vould suggest a well with a center 
tube in the casing, the casing to be 
‘osed off at the bottom. with the 
ret fluid going down the 
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‘he ground coil tested comprised 40 
erties - . " 

in the al heat absorbing units connected 
; series and installed in hole« made 
* & power digger 
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mittent schedule intended to be installed in an area of 40 ft by 75 It 
representative of the demands for The units are connected as two cil 
heat from day to day. It is ex- cuits in parallel, the 20 units 

pected that the data from the tests each circuit being in series. Eac 

will supply information not now the units is a 3 in. black iron pipe 

available for at least a tentative 10 ft long, with a splitt dow) 

estimate of the amount of ground center and almost to the bottom 

coil that will be required for an in- the pipe. Connections the cir 

stallation and whether the installa- culating fluid to enter and leav 

tion will be economically practical each of the pipe units are a 


M. S. Owpacre, director of re- 
search, Utilities Research Commis- splitt 
sion, Chicago. insta 
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carefully tamped with rod f 
good contact between le outside 
surface of the 3 in. ] und thi 
eartn 
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17 ft level it was from 51 to 46 F, 
and at the 22 ft depth, temperatures 
of the earth varied from 51 to 464 
¥ as the heat pump continued in 
operation. 


Will Earth Recover 

Heat Content? 

As a result of the test to date, it 
is planned to install similar ground 
coils but at greater depth in order 
to extract more heat from the 
earth. The new pipe units will be 
of 20 ft, rather than 10 ft, length 
and 44 of them will be used in the 
40 by 75 ft area. The objective is to 
obtain a heat source at as high a 
temperature level as is possible dur- 
ing severe weather, and to deter- 
mine if enough heat can be ex- 
tracted from “an average size city 
lot” to do the heating job required. 

The speaker stated that it was 


Preventing Corrosion of | 


not as yet known if the ground 
would recover enough of its heat 
content during the summer to per- 
mit its meeting the heat require- 
ments for the second season of 
heating. He indicated that it may 
be necessary—and should be eco- 
nomically possible—to recharge the 
earth during the summer by using 
the heat pump to extract heat from 
outdoor air and introduce it into 
the earth. 

Mr. Randolph mentioned that 
with a coefficient of performance 
of 3.25 with such a heat pump in- 
stallation for a structure having a 
design heat loss of 70,000 Btu per 
hr, and with a power rate of 1.7¢ 
per kwhr, “fuel cost” for the heat 
pump would be equivalent to No. 2 
oil at 15¢ a gallon, burned in “a 
well designed job.” 


Condensate Return Lines 


As EARLY AS 1924, the problem of 
corrosion of steel due to the 
presence of carbon dioxide and 
oxygen in condensate was recog- 
nized. It was determined by 
Whitman, Russel, and Altieri’ that 
the carbon dioxide present in solu- 
tion in condensate was highly con- 
tributory to this type of corrosion. 
Several other later investigators 
verified this conclusion. In 1939, 
Collins and Henderson? further 
verified these findings, and in addi- 
tion illustrated that it was possible 
to experience serious corrosion in 
condensate return systems at very 
low carbon dioxide concentrations, 
particularly under conditions of 
high condensate flow rate. 

During 1942, Skaperdas and 
Uhlig? completed an _ extensive 
study of the causes of condensate 
return line corrosion and reported 
upon the mechanism of such corro- 
sion, based on their own experi- 
mental studies and those of other 
investigators. Their findings, brief- 





1 Whitman, W., Russel, R., & Altieri, V.; 
Ind. & Eng. Chem., 16, 665 (1924) 

2 Collins, L., & Henderson, E.; Heating, 
Piping & Air Conditioning, 11, 539, (1939) 

8 Skaperdas, G. T., & Uhlig, H.; Ind. & Eng 
Chern., 34, 6, 748 (1942) 
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ly summarized, are as follows: (1) 
The corrosion reaction is essential- 
ly that between carbonic acid and 
iron. The probable products of this 
reaction are ferrous bicarbonate 
and ferrous hydroxide. (2) If oxy- 
gen is present in the same solution 
as the carbon dioxide, additional 
corrosion due to the depolarizing 
action of the oxygen at the water 
contacted surfaces will be experi- 
enced. 

Field experience has indicated 
that these findings are substantially 
correct, since it has been shown 
over the past several years that the 
reduction or neutralization of the 
carbon dioxide content of return 
condensate has in an overwhelming 
number of cases reduced conden- 
sate line corrosion from a serious 
operating problem to one which is 
negligible. In some of these cases, 
it has also been possible to reduce 
the oxygen content of the conden- 
sate, as well as the carbon dioxide 
content. In these cases, condensate 
line corrosion has been almost to- 
tally precluded. 

In most plants, however, it is not 
possible to reduce the oxygen con- 
tent of a condensate because of 


system design. This is p 
true in vacuum return s\ 
in systems subjected to i; 
operation. These syste: 
high oxygen inleakage { 
densate system and eve, 
tion of the oxygen in t} 
sate. 


Sources of CO. 

in Condensate 

The carbon dioxide pr: 
condensate can originaté 
eral sources. These are 

1) The utilization of 
boiler make-up which 
high concentration of 
magnesium, or sodium bi 

2) Excessively high mak 
boiler plant of a water w 
tains low or moderate | 
tions of calcium, magn 
sodium bicarbonate. 

3) Failure to employ a 
ing heater or deaerator 
where the composition 
make-up water or the make- 
rate to the boilers indicates 
such equipment should be inst 

4) Selection of an proj 
method of chemical treatment 
boiler water or improper cont: 
any method of boiler water tr 
ment. 

5) The utilization of an imp: 
er or poorly designed or operat 
make-up water pretreatment 
tem. 

Where bicarbonate input 
boiler system is high, regardl 
how the bicarbonate is c 


or whether this high input resu! 
from the utilization of a water wit 


a high bicarbonate content 
excessive make-up with a low 
carbonate water, the bicarbona 
upon entry to the boiler is brok 


HOY. 


down, and as a result carbon di 
ide is liberated in the boiler st 
This occurs regardless of boile: 
erating pressure. The higher | 
operating pressure, however 
greater and more rapid wi! 
liberation. 

In some cases the employmen'! 
a deaerating heater or deaera' 
will cause some of this breakao" 


- 


to occur in the deaerating equp 
ment, providing this equipment » 
operated at or above the temper 


ture equivalent to the boiling po! 


of water. The carbon dioxid 


liberated will be eliminated in “™ 


r fe. 


vent of the deaerating heater or 
aerator. Less carbon dioxide 
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be admitted to the boilers 


thus 
with a consequent reduction of the 
carbon dioxide liberated with the 
poiler steam. Deaerating equipment 
properly operated will likewise ap- 
preciably reduce the oxygen content 


of the boiler feedwater and there- 
fore preclude oxygen attack upon 
the feed lines, feed equipment, and 
the boilers. 

The selection of an improper 
method of boiler water treatment, 
or—more important—the improper 
control of any system of boiler 
water treatment, is highly contrib- 
ytory to increase in return line cor- 
rosion. Sporadic or overtreatment of 
boiler water, with inadequate con- 
trol of boiler blowdown, is probably 
responsible to a greater extent than 
realized in increasing the incidence 
and seriousness of corrosion of con- 
densate equipment. This is because 
many of the chemicals used for 
boiler water treatment unavoidably 
contain materials which, upon re- 
action in the boiler, liberate carbon 
dioxide into the boiler steam. If 
the dosage of these chemicals is 
properly controlled in combination 
with adequate control of boiler 
blowdown, the minimum quantity 
of these materials necessary to 
maintain clean internal boiler sur- 
faces, without excessive liberation 
ff carbon dioxide into the boiler 
steam, will be used. 

All pretreatment systems do not 


reduce the carbon dioxide or bi- 
carbonate content of make-up 
water. For example sodium cycle 


softeners do not in any degree re- 
duce the bicarbonate content of 
water. These softeners merely re- 
move the scale forming salts of 
calcium and magnesium from the 
water and substitute non-scale- 
forming sodium salts. The bicar- 
bonate content of the effluent of 
these softeners is exactly the same 
as that of the raw water entering 
the softener. 

Evaporators likewise do not sub- 
stantially reduce the carbon diox- 
ide input to a boiler system. As in 
the case of a boiler, the bicarbonate 
entering the evaporator is broken 
down, due to subjection to the evap- 
orator operating temperature, and 
aS a result carbon dioxide is liber- 
ated in the evaporator vapor and 


hence into the boiler feedwater sys- 
tem. 


Lime soda softeners, either hot or 
cold process, afford some reduction 


The Value of 


“The value of training applied 
to plant personnel has been 
proved. It is surprising to note 
the increased interest displayed 
by operators after they are ex- 
posed to fundamentals. Many an 
efficiency program has suddenly 
ended when the expert left the 
plant because he failed to sow 
the seed to propagate his work. 

“Job training endeavors to ex- 
pose fundamentals to the opera- 
tor; to explain the objective; to 
invite participation in working 
out the details, and finally, to 
give credit promptly where such 
credit is due. 

“There are 


many advantages 


in the bicarbonate content of make- 
up water. 

The development of exchange 
materials of a carbonaceous or res- 
inous nature has permitted the de- 
sign of softening-carbon dioxide re- 
moval systems which utilize acid or 
acid and brine for the regeneration 
of the softening materials. These 
units operate as softeners much in 
the same manner as the familiar 
zeolite systems. In addition, because 
it is possible to utilize acid to re- 
generate the exchange medium 
without damage to the material, the 
bicarbonate entering the softener 
is converted to carbon dioxide and 
is removed as a gas in the gas re- 
moval chamber or degasifier. With 
such systems it is possible to reduce 
the bicarbonate content of the de- 
gassed water to zero and the carbon 
dioxide content of this water is less 
than 5 ppm. Removal of the carbon 
dioxide by aeration in the gas re- 
moval chamber, however, saturates 
the treated water with oxygen. It 
is therefore essential] that a prop- 
erly designed and operated deaerat- 
ing heater or deaerator be employed 
for removal of oxygen of water so 
treated. In addition, under certain 
conditions, it is possible to further 
reduce the carbon dioxide content 
of the treated water by elimination 
of this gas in the vent of the de- 
aerating equipment. 

It is realized that the economics 
of plant design do not always per- 
mit the installation of softening 
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Job ‘Training 


to be expected from training 
work. Some men, prior to their 
exposure to fundamentals as 
taught in classes, appear unin- 
terested with regard to advance- 
ment in their work. These same 
men may, after the formal] train 
ing program is concluded, pro 
ceed on their own, taking othe: 
courses, purchasing books, etc 

“Training work discovers men 
Some men discover themselves 
that they possess latent ability 
but are unconsciously waiting for 
the opportunity to inspire their 
latent capacities into action.” 
Stephen C. Casteel, at the Mid- 
west Power Conference 


and/or carbon dioxide removal sys- 
tems or in many cases even of 
deaerating equipment. Under these 
conditions, particularly where the 
boiler make-up is a high bicarbon- 
ate water or where the make-up 
rate is high, corrosion of the con- 
densate return lines and equipment 
is a serious and costly problem 


What to Do Without 

Special Equipment 

Where these conditions exist the 
following is suggested 

1) Reduce the condensate losses 
as much as plant operation permits 

2) Investigate the feasibility of 
installing deaerating equipment or 
improve the operation of existing 
equipment 

3) Examine the method and ap- 
plication of boiler water treatment 
in use. Also check for the possibility 
of excessive, boiler blowdown 

4) Employ a condensate treat- 
ment designed to neutralize the cor- 
rosive effect of carbon dioxide in 
the condensate 

Reduction in condensate 
will produce the overall result of 
less bicarbonate input to the boiler 
system. This in turn will cause less 
carbon dioxide to be liberated in 
the boiler steam, which in turn will 
reduce the corrosivity of the return 
condensate. 

In many cases plant performance 
and economy can be appreciably 
bettered by the installation of feed- 
water heating-deaerating equip- 
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ment. When the added benefit of 
the reduction in the corrosion of 
condensate return lines and equip- 
ment is accomplished, such installa- 
tions are often economically justi- 
fied. 

Since improper or improperly 
controlled boiler water treatment 
will be contributory to increased 
corrosion of return lines, this angle 
should be considered in every case 
where return line corrosion is ob- 
served. 


Neutralizing the 
Condensate 


The neutralization of the corro- 
Sive tendencies of condensate, by 
the employment of alkaline sub- 
Stances, has been a plant operating 
practice for several years. Plant 
operators observed as long as 20 
years ago that occasional carryover 
from a boiler system apparently 
reduced this type of corrosion. 
Based on these observations, the 
practice of bleeding a small quan- 
tity of boiler blowdown into the 
steam distribution system was fol- 
lowed. It was soon determined, 
however, that the suspended mate- 
rials present in the blowdown water 
tended to plug condensate piping 
and equipment, which resulted in 
appreciably increased maintenance 
costs. This practice has, therefore, 
been largely discontinued at the 
present time. 

Treatment of condensates with 
ammonia has also been attempted. 
In some cases remarkably good re- 
sults were obtained. In a large 
number of cases, where this type of 
treatment was applied, however, the 
extreme volatility of the ammonia 
actually introduced a health hazard, 
since with a very small heating 
system leak, considerable ammonia 
was liberated to the atmosphere. 
In addition, serious attack upon 
copper, zinc, and any alloy of these 
materials was reported. 


Use of Amines to 

Treat Condensate 

During the past several years 
amines, which are volatile organic 
alkaline materials, have been ap- 
plied to the treatment of return 
condensate for the prevention of 
corrosion of condensate return lines. 
These materials have various de- 
grees of volatility. Therefore, it is 
possible to select a specific amine 
for best results at a given boiler 
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pressure and for various return con- 
censate temperatures. Very recently 
some of the various amines have 
been blended. This has permitted 
extension of the application of these 
materials over a wide range of oper- 
ating conditions. 

At the present time amine type 
treatment is not generally recom- 
mended for use at boiler pressures 
above approximately 300 psi because 
of the possibility of breakdown at 
elevated temperatures. Research is, 
however, being done with the object 
of extending the application of 
these materials to high pressure 
steam generating systems. 

Berk‘, of the United States Bureau 
of Mines, recently published some 
results of extensive tests made with 
some of the amines in 1945 at a large 
Army post. In these tests the NDHA 
corrosion testers used by Collins and 
Henderson? were employed as cor- 
rosion indices. It was concluded, as 
a result of these tests, that amine 
treatment properly applied and 
controlled resulted in more inhibi- 
tion of corrosion than was experi- 
enced with condensate not treated 
with amine, but which contained 
carbon dioxide concentrations as 
low as 5 ppm. These tests also 
showed that amine losses from a 
system were almost directly propor- 
tional to the water and steam losses. 
This, of course, precludes the eco- 
nomical application of amine type 
treatment to boiler plants with high 
make-up or blowdown rates. 

Practice until very recently was 
to admit the amine in batches or 
by means of a proportioning chemi- 
cal feeder to the boiler feedwater, 
usually at the boiler feed pump suc- 
tion. From this point the amine 
would enter the boiler with the 
feedwater and be distilled off in 
the boiler steam. It was soon 
observed, however, that this was 
wasteful since it was often neces- 
sary to overtreat an entire steam 
distribution system to properly treat 
a part of that system where corro- 
sion was severe and that relatively 
high amine dosage was required for 
effective inhibition. 

Recent practice entails admission 
of the amine treatment directly to 
the steam lines. This permits feed 
of the amine at any point in the 
steam distribution system and at 
any desired concentration to inhibit 

‘Berk, A. A., Treating Steam Chemically 
to Reduce Return Line Corrosion, 1947 


meeting of the National District Heating 
Association. 
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corrosion where it is most 
The entire condensate ret) 
tem is incidentally treated 
cycling, by return of the a 
the boiler and volatilization 
steam distribution system 

Injection to the steam d 
tion system can be accompli 
means of a chemical pum; 
the employment of a «¢ 
feeder arrangement. 

In cases where high wai 
steam losses from a boiler p! 
steam distribution system | 
the employment of amines 
hibition of condensate lin« 
sion, polyphosphates have bee; 
used with marked success. 1 
terial is injected to the ste: 
tem in the same manner as 
i.e. directly to the steam lin: 
age is usually approximately ppn 
based on total steam evapor 

The polyphosphate forms 
of an iron phosphate complex w! 
is visible. The film so formed pro 
tects the metal from both 
dioxide and oxygen attack. Feed 
of the material must be continu 
since the film formed is not perma- 
nent and must be constantly mai: 
tained.—R. T. HANLON, special serv- 
ice engineer, National Aluminats 
Corp., Chicago. 


INVENTS NEW MAGNETIC 
FLUID CLUTCH 


A new magnetic fluid clutch 
trolled by small amounts of elec- 
tric power “and characterized 
high efficiency, smooth operatio! 
long life, and simplicity ol! 
struction” has been invented | 
Jacob Rabinow of the Nationa! Bu- 
reau of Standards. The novelty 
the clutch is based on the discover) 
by Mr. Rabinow that the frictiona: 
forces between solid surfaces and 
certain types of fluid media can % 
controlled by the application 
magnetic fields. 

Developed as part of the work 
electronic computers now Deine 
conducted for the Office 


the Army, the new clutch has pos 
sible applications in servo mech- 
anisms, automatic control ma 
chinery, in automobiles, and man) 
other fields where ease of conv 
and stability from low to very hig® 
speeds are important. The princip* 
of the new clutch can be adaptec 
with equal advantage to the desig" 
of brakes. 
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Design Engineer Reports 


On Operating Experience 


JOHN H. CLARKE sought information on the problems with piping 


systems, pumps, valves, heaters, control, and other mechanical equip 


ment faced by the operating man 


. . how designs perform in actual 


service .. . how the equipment is really operated .. . when he ( a 


marine design engineer by training and profession) shipped on a 


tanker as junior third assistant engineer. By the time his seagoing 


was completed (he’s now back on land as a design engineer with the 
Standard Oil Company of Indiana) he got plenty of practical informa- 
tion on piping, pumping, heating, ventilating, and other subjects, much 


of which he has summarized in his articles, which conclude this month. 


PRACTICAL PIPING PROBLEMS 


Ax IMPORTANT item that is often 
neglected is the running of ma- 
‘hinery and drain piping. It 
seems to be a cardinal rule of oper- 
ating engineers that they want to 
know what is draining from where. 
Also, they definitely want to be able 
to drain all equipment under all 
‘onditions. 

Even though it was desired to 
conserve heat and water on these 
Ships, this was no excuse for not 
providing bilge drains on drain lines 
that normally ran to some heat ex- 
changer higher than the point be- 
ing drained. Such a system works 
only when the machinery is oper- 
ating and there is pressure on the 
system. When drains are run in- 
dividually to the bilge, or through 
funnels to a drain tank, it is pos- 
sible for the operating engineers to 
Observe leaks or proper drainage. 
Had such drains been provided on 
‘he auxiliary turbines of our ship, 
the chances of damaging the tur- 





bine by filling the casing with wa- 
ter, and thus rusting blades, would 
have been minimized. 

It is of the utmost importance to 
run individual lines. We had an 
unusually good trial crew for our 
ships at the shipyard and they were 
insistent on this point. My subse- 
quent experience on the same type 
of ship certainly confirmed the ne- 
cessity of this arrangement. I doubt 
if any operating engineer any- 
where would object to it 


The Operating Engineer's 

Oily Rag 

It has been a matter of interest 
to observe the old and revered tra- 
dition of the marine operating en- 
gineer of tending his duties, turn- 
ing valves, and checking equipment 
with an oily rag as the chief ac- 
coutrement for the operation. To 
suggest the use of gloves is some- 
thing nigh unto heresy. Gloves, to 
them, are supposed to be dangerous 
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The use of the oily rag is a carry- 
over from the days of reciprocating 
machinery when oil could be wiped 
up practically anywhere. The prej 
udice against gloves probably comes 
from the use of improper types of 
gloves. Of course, as any sensible 
person knows, gloves cannot be 
used everywhere, and for some 
kinds of work they may be a hazard 
But for the general protection of 
the operating engineer, they are 
certainly of great value when of the 
right type 

Somewhere I seem to recall an 
article on this subject wherein it 
was pointed out that for safety’s 
sake and where working around hot 
equipment, gloves should have three 
features—they should be heavy and 
entirely made of leather; they 
should be of the gauntlet type; and, 
most important of all if you want 
to avoid being burned, they should 
fit loosely. This definition seemed 
to be confirmed by my observations 
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A survey of shore power plants 
would reveal that a good many of 
the operating men use leather 
gauntlet gloves. The marine oper- 
ating engineer could well afford to 
follow suit. It was indeed inter- 
esting to observe that on the last 
ship, the most vociferous objectors 
to the use of gloves were devoted 
converts by the end of the trip. 


Use of Generator 

Cooling Air 

Most of the journey on the second 
ship was during warm or hot 
weather, excepting the short period 
at Baltimore prior to leaving. Con- 
sequently, for a person who is ven- 
tilation minded, it was natural to 
notice the operation of the equip- 
ment and of the ship with respect 
to this. While employed in the de- 
sign of these ships, I had often 
wondered why it wouldn't have 
been possible, with a little fore- 
thought, to have used the auxiliary 
generator cooling fans for exhaust 
ventilation for the generator room 
(and thus for the lower machinery 
spaces). One could not help but 
wonder about this when walking by 
them and getting a blast of the hot 


upon which I last sailed, this auxili- 
ary generator heat, which was 
blown into the generator room (in 
one end of the generator and out 
the other), contributed to a con- 
siderable degree to the extremely 
hot temperatures in the space. 

The pertinent facts about these 
auxiliary generators are as follows: 
There were two generator sets, each 
rated at 525 kw, and turbine driven. 
Only one set was normally in use. 
Each set consisted of a 400 kw 60 
cycle, a-c generator with a normal 
load of about 280 kw; a 75 kw main 
generator exciter with a normal 
load of about 70 kw; and a 55 kw 
generator used for auxiliary gener- 
ator excitation, emergency excita- 
tion on the main generator, and the 
various d-c ship services; this unit 
having a normal load of about 6 
kw. Thus, the total connected load 
for the set would be about 356 kw. 
This power would be dissipated 


Fig. 1—Isometric of externally desu- 
perheated auxiliary steam and the main 
steam piping for the turbo-electric 
tanker described. The drawing shows 
the points at which trouble was en- 
countered with leaking valves and 
flanges, much of which was probably 
caused by the high stress conditions 


throughout the ship. Con: 

the only heat chargeabl 
generators as far as the , 4 
room was concerned was Of 
ciency loss evidenced as | | 
amounting to about 3 perc: 
connected load, plus the ¢ 

load to the auxiliary w 
main (propulsion) genera 

air cooled by a closed sy 
corporating water cooled 
changers. 

On the basis of the abo 
would be about 16.5 kw 
[ (350 0.03) + 6] dissi) 
the generator room. Thi 
amount to about 56,000 Btu 
a considerable amount of h: 

The 400 kw and the 55 ky 
ators were provided with t , 
type of flat sheet metal blades | 
the cooling fans which rotated 
the generator shafts, but th: 
generator was provided with a 
trifugal fan mounted on the sh: 
Had all three generators be 
provided with centrifuga! 
mounted cooling fans, and had th: 
generator shrouds been designed 
for the purpose, it would have bee: 
possible to discharge all of the heat 
from the generators, via duct work 
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of considerable quantity 
provided for the space, 
nd the heat from the generators 
ave been eliminated. 
iid follow from the above 
t the system could then be ex- 
tended in usefulness by providing 
niet filters for the generator cool- 
ng air, thus keeping them clean 
wal keeping maintenance to the 
minimum. This is an item of im- 
portance. For the particular gen- 
erators described above, it was nec- 
essary to clean them carefully 
about once a year in order to keep 
tbom in proper working condition. 
It would seem that this sort of 
ventilation could be of considerable 
ise in many industrial plants where 
moderate sized generators and mo- 
tors are used. This would also seem 
be a field of ventilation in which 
the ventilation engineer could work 
hand in hand with the generator 
and motor manufacturer, to the ad- 
ntage of both. All large units 
re of course either hydrogen or air 
led by closed systems, but there 
must be thousands of smaller gen- 
erators and motors that would lend 
themselves to this sort of ventila- 
tion service. 
It is worth noting in this regard 
that the Navy Department did take 
steps in this direction for the aux- 


fighting ships. It was my under- 
standing that because the gener- 
ators were already installed and be- 
ause the fans with which they 
were provided were of the flat blade 
propeller type, it was necessary not 
nly to install an exhaust duct sys- 
tem for the generators, but also to 
supply centrifugal exhaust fans to 
blow the hot generator air to the 
utside. This same idea was at one 
time discussed with engineers of the 
Maritime Commission, although it 
is doubted that any positive steps 
were taken to develop the idea. It 
would be interesting to know how 
many such exhaust systems are now 
fn operation, and what the possi- 
bilities are for further development. 
Piping Stress 

and Flexibility 

During the last several years, 
Heating, Piping & Air Conditioning 
1as published numerous articles on 
piping stress and flexibility. It is 
something that too many of us 
«now too little about. 


PLAN 


CAST STEEL 
| BULKHEAD FITTING 


1-0” 


-600 PSi C.S. GLOBE 


\6«6x 4x3" CROSS 


\THIS BULKHEAD RIGIDLY 
STIFFENED AND BRACKETED. 
BRACKETS PROVIDED ON 
EACH SIDE OF BUL:“HEAD 


FITTING 


600 PS! C.S. PLATE 
STRAINER 


TURBINE THROTTLE FLANGE 


ELEVATION 





Fig 2—Details of main steam connection to the main turbo-generator. This 
pipe was not designed for proper flexibility and was considerably overstressed. 


The steam conditions for which this 


1, in. at the turbine throttle, and at 


Several of these articles* brought 
out a point well worth noting—that, 
while failure of the pipe itself rare- 
ly takes place because of improper 
expansion allowances, many times 
the high stresses and bending mo- 
ments which result cause no end of 
trouble at the joints and other con- 
nections, resulting in leaking flanges 
and the overstressing of machinery 
and equipment. 

Our ship seemed to provide many 
examples of this condition. Re- 
ferring to Fig. 1, the valve at “A” 
is the desuperheater stop valve 
(mentioned in a previous issue) 
which could not be shut tight. This 
valve had twice been carefully 
ground in, but when in service in 
the hot condition it was apparent- 
ly warped to the point where it 
would not seat tight. The stress in 


* See Pipe Wall Thickness Based on Total 
Combined Stress, by Otis W. Page, March 
1946, pp.81-85; comments on it by Arthur 
McCutchan, May 1946, pp.77-78: and rebuttal 
by Mr. Page, June 1946, pp.86-85 
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piping was designed were 450 psi and 
730 F normal total temperature (763 I 
the 600 psi cast steel valve 


maximum). The pull-up, cold, was 


this case was caused by the im 
proper design of the main steam 
piping to the main turbine. This 
pipe was too short to allow proper 
ly for the expansion in the hot con- 
dition and the pipe was stressed 
beyond the elastic limit and took a 
new set while hot 

With the system cold, the piping 
was again overstressed. This was 
proved when the bulkhead fitting 
at “C” was unbolted the last time 
the valve at “A” was ground in. In 
the free condition, the bulkhead 
fitting and the piping moved for 
ward between 14 and 1% in. The 
initial pull-up on this line was sup- 
posed to be % in. One of our engi- 
neers at the shipyard made a stress 
calculation on this piping and for 
those who are interested, the data 
on this pipe are shown in Fig. 2 
The results of this calculation in 
dicated a maximum combined stress 
at the turbine throttle of 44,700 psi 
and a maximum bending moment 
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at the same point of 44,100 ft-lb. 
The horizontal thrust at the tur- 
bine throttle (neglecting movement 
of the turbine, which in this case 
vould have increased the thrust 
and stress) was 10,540 lb and the 
vertical thrust 5560 lb. This ex- 
cessive stress was checked by cal- 
culations made by other engineers, 
and the recommendation was made 
that the lead to the turbine be 
changed to provide a more flexible 
loop. For various reasons. the 
change was never made. 

There is an interesting anecdote 
with regard to this particular tur- 
bine steam pipe. At the shipyard 
we had been suspicious of this pip- 
ing and often wondered if an analy- 
sis had been made to check the de- 
sign. But being very busy, we didn’t 
get an opportunity to do any check- 
ing ourselves. Finally, prior to re- 
checking and correcting our plans 
for a new contract for additional 
tankers, we took advantage of an 
opportunity to inspect a tanker 
built by one of the well known east 
coast shipyards. On that ship, it 
was noticed that the steam pipe to 
the main turbine had an extra loop 
in it, thus providing a very flexible 
connection to the turbine. We im- 
mediately concluded that someone 
had discovered that high stresses 
did exist in the old design, and that 
the change had been made to cor- 
rect this difficulty. This was a 
logical conclusion because many 
changes were made in the design 
of these ships and quite frequently 
we never learned of them until long 
after they were made, if ever. In 
any case, we immediately undertook 
the stress analysis referred to above. 

Following the sea trips which I 
took aboard the tankers described 
in my previous articles, I had lunch 
with a friend who is closely asso- 
ciated with the design and operat- 
ing end of one of the large oil 
tanker operating companies. In the 
course of the conversation, I hap- 
pened to relate our findings at the 
shipyard with respect to the high 
stress in the main turbine steam 
pipe. It was also mentioned that we 
had noticed that one shipyard had 
changed the design, and that we 
had concluded that they had done 
so because of having checked and 
found that the pipe was subject to 
high stress. 

All of this gave my friend quite a 
laugh. He doubted if the shipyard 
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that made the change had ever 
checked the pipe stress. Because, 
he explained, he was on the trial 
trip of one of the ships, whereon it 
was decided to make the design 
change in the main turbine piping. 
But the reason for making the 
change was that an unusual condi- 
tion of vibration had been encoun- 
tered, and they wanted to eliminate 
it. This was accomplished by 
changing the run and length of the 
pipe. Apparently as a_ vibration 
dampening expedient, the change 
was successful. That the change 
also eliminated a high stress con- 
dition in the piping and at the tur- 
bine throttle was purely coinciden- 
tal. 

In reviewing this main steam pip- 
ing, however, it should be men- 
tioned that the main turbine stop 
valve at “B” gave trouble on these 
ships by leaking, as did the auxili- 
ary generator valves “H” and “J.” 
Probably the leaks in the latter 
were caused by wiredrawing in 
warming up the auxiliary turbine 
steam lines, but the stress factor 
cannot be entirely discounted. 

Solid hangers were used for the 
system in the generator room, ex- 
cept that the main steam pipe to 
the main generator was supported 
by a constant tension spring hang- 
er, and the steam lines to the aux- 
iliary generators were supported by 
ordinary spring hangers immediate- 
ly above the generator turbines. 
Also, it may or may not be sig- 
nificant (and most of the informed 
engineers say that it is not), but 
there was considerable trouble with 
leakage at the high pressure end of 
the main turbine casing flange of 
these turbo-electric ships. This 
problem became so acute that the 
flange bolting on the later ships 
was doubled. 


High Stresses at 

Reducing Stations 

At the reducing stations we had 
more evidence of high stresses in 
the piping. This complete as- 
sembly was carried on brackets 
welded to the bulkhead, and pipe 
Straps were then bolted to the 
brackets. Supposedly, this piping 
was free to move through the 
straps; actually, it could not. 

As a result, one of the 1% in. strap 
bolts at “G” was sheared off. Fur- 
ther evidence of high stress was 
indicated at “D”, “E”, and “F” 
where the flanged joints leaked for 
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the entire trip. The val\ 
was ground in, but was 
warped, because we could 
age to seat the valve. A n« 
was provided at “D” and | 
was carefully pulled up, bu 
were never able to stop 
All of these flanges were of! 
psi standard raised face 

The conclusion that som: 
seem to reach is that 
doesn’t let go it must be all : 
so why worry about it? The 
piping difficulties seem to indi 
that there is plenty to worry 
if the operating and mainte: 
problems are to be kept to th: 
mum. Design engineers should e 
be alert to these problems if t 
are to command any resp 
the operating engineers. Th 
erating engineers, howeve! 
do their part in seeing that 
gent criticisms and reports 
operation of each design get back 
to the design engineer so that som 
benefit may be had from past n 
takes. 


FOUNDER OF PIPING 
FABRICATING FIRM DIES 


Hugo Frederick Urbauer 
founder and chairman of the boare 
of Midwest Piping & Supply © 
Inc:, of St. Louis, died on March 2 
at Phoenix, Ariz. 

Born in Austria, Mr 
came to the United States at ut 
age of 18. After working for severa 
years as a steamfitter, he became 
division manager of a St. Lous 
furnace company. In 1899, he 
ganized the Urbauer-Atwood Heat 
ing Co., and later formed the Mid- 
west company, which has plants " 
Passaic, Boston, Los Angeles, 2% 
St. Louis. 


Urbaue! 






















d at High Pressure in | | 
OUND PIPE SECTIONS 


 -oRAGE OF GAS is a Subject of great D. V. MEILLER, staff engineer, Public Service Co. of Northern 


importance to the gas utility indus- Illinois, Chicago, described the reasons for and methods of 
The improvement of gas stor- 


hnique has been a challenge utilizing high pressure storage of natural gas in pipe sections 
technique ha: ‘ é 2 


7 sreat many engineers who are 
“a ona ial low combustion section of the Western Society of Engineers. This 
lil gas holder is usually either 
of - cares esrb ssdhad ° rsa 10 ft) of 24 in. OD, seamless, high carbon. alloy steel pipe 
ton type (by ! s! ant < 


buried underground at a recent meeting of the gas fuels and 


new type of gas storage consists of random lengths (averaging 


fraction of a pound per square 


> 


= inch Such holders serve many = 
q purposes in connection with the ply in the case of a temporary shut- ation is not only economical but a 
manufactured gas industry: down of a part of the gas manufac- necessary x 
1) Levelling off the fluctuations turing facilities for repair or main On the other hand, the early utili Be 
» in the hourly load, thereby permit- tenance ties that distributed natural gas did a 
ting operation of the gas manufac- 4) In seasons of light load, the not generally find it necessary to Z 
turing facilities at an even output gas manufacturing facilities may be install holders Originally the a 
= 2) In cases of very high hourly or operated on less than a three shift source of supply was not far distant J 
daily sendout, when the load may basis by depending upon the holder from the distribution centers. and ae 
exceed the instantaneous capacity for the hours when the gas require usually the amount of gas available S 
of the gas manufacturing facilities, ments are low was limited only by the pipe line s 
® the holder may be called upon to For these reasons, it is apparent from the field to the load cente , 
furnish the deficiency that in the manufactured gas in- so that in most cases it was more C 
» 3) They provide a source of sup- dustry the gas holder and its oper- economical to install additional pipe > 
3 line capacity than to build gas - 
i 


VOLUME OF GAS STORED AT VARIOUS PRESSURES As the market for natural gas 
expanded—and with the develop 
ment of long distance, large diame- 
ter, thin wall, steel, gas pipe lines of 


companies that formerly distributed 


high capacity—many of the gas 


The natural gas does not obev Bovle’s 

law for a perfect gas. This shows the 
pressure-volume relationship of a per- 
feet gas and of natural gas as received 

by the Public Service Co. of Northern 
Illinois. Along the vertical seale is 
shown the volume of gas. measured at 

60 F and atmospheric pressure, that 
ean be stored in | cu ft of «pace. Along 
the horizontal scale are shown pres- 
sures. Note how the lines diverge: at 
2240 psi pressure, approximately 43 
percent more gas may be compressed 
into a given volume than would be in- 
dicated by the perfect gas law. This 

* property of natural gas, commonly 
called supercompressibility, is one of 
the determining factors in making the 

ABSOLUTE PRESSURE - POUNDS FER SQUARE TECH high pressure storage economically at- 
tractive. If we were to plot a similar 
eurve for air, it would follow closely. 
but not exactly, that for a perfect gas 
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This shows the compressibility factor for natural gas at various temperatures 
and pressures. Along the vertical scale is shown the compressibility factor. Along 
the horizontal scale is shown absolute pressure. Each of these lines represents the 


compressibility factor at a certain temperature. 


These curves were made from 


calculated data, but later tests and experience have indicated that they are 
reasonably accurate. At the design storage conditions of 2240 psi and 40 F, the 
compressibility factor is less than 0.7 or near the optimum for the 40 F con- 


dition. 
that of a perfect gas 


manufactured gas changed over to 
natural gas operations, or to a mix- 
ture of natural and manufactured. 
The economics of distributing na- 
tural gas by these companies is 
different than it was with the com- 


panies who started out with the 
distribution of natural gas from 


nearby fields. As the loads of these 
companies grow and exceed the 
capacity of the supplying pipe lines, 
the installation of additional pipe 
line capacity is more difficult from 
financial and physical aspects than 
in the case of companies close to 
the source of supply. 

Large capacity, long distance pipe 
lines are in general very reliable 
facilities. However, no matter how 
capable or diligent the operators of 
such pipe lines may be, there is 
always the possibility of breaks in 
such pipe lines from causes beyond 
the control of the operators, with 
resultant temporary interruption of 
gas deliveries (either total or par- 
tial) to the ultimate distributor. 
Some utility companies served by 
long distance pipe lines are fortu- 
nate in having depleted gas fields 
near at hand in which they can 
store gas during the summer, and 
from which the gas can be later 
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At higher pressures the compressibility of natural gas again approaches 


withdrawn and used for peak loads 
or in cases of emergency; however, 
many areas are not in this fortunate 
category. Where gas manufacturing 
facilities are not available, or where 
gas manufacturing capacity is in- 
sufficient to carry the load in an 
emergency, it is desirable to store 
gas locally in quantities predeter- 
mined by the excess of the load 
over the capacity of the gas manu- 
facturing facilities 


Various Methods of 
Natural Gas Storage 


The Public Service Co. of North- 
ern Illinois last summer converted 
its northern operating division from 
800 Btu mixed gas operation to 
natural gas operation. The load 
which is predominantly residential 
—has grown very rapidly in the area 
north and northwest of Chicago. 
Of the 50,000 customers served in 
this area, about 12,500 are using 
gas for space heating. This space 
heating load has resulted in a very 
high peak Joad on cold days, there- 
by making more difficult the prob- 
lem of storing gas in sufficient 
quantities to afford the desired sys- 
tem protection. Recognizing the 
desirability of some type of natural 





gas storage for this 
situations, the company 
a research program t 
the most feasible methox 
gas storage. Some of 
considered were: 

1) Conventional low p 
holders. 

2) Conventional hig} 
above ground, ho! 
pressures in the order « 
psi. 

3) Storage of natura! 
liquid state at 
and substantially atmos; 
sure. 

4) Natural 
pane, either at 
and nominal pressures 
mal temperatures and 
sures. 

5) Other methods—an 
are absorption, and in hyd 

6) Gas stored at hie 
in buried pipe. 

Some of the requireme: 
storage are that it 
reliable, subject to quick 
tion, it should have a low 


gas 


low te 


gas absort 
low te 


cost, the investment required 
be reasonable, and it should 


unduly complex in design 
ation 

After considering ths 
methods, it was decided 


should 


age at high pressures in bu! 


was best suited to our 

problem and requirement 
ingly, in 1946, the company) 
and installed near 
a natural 


‘ 


gas storage fir 


type, which field stores 1.2 


cu ft of natural 
served as a pilot plant 


gas 


24 In. Alloy Steel 
Pipe Sections Used 


This new type of natura 
age consists of buried 


lengths of 24 in. outside dian 


seamless, high carbon 


pipe, the average length bei 


40 ft. To avoid field weldi 


high carbon pipe, both end 


length of pipe are swed 


and tapped for 1% in. pipe 


Many of the costs ent 
this type of gas storage 
cost of trenching, coati 
cathodic protection, land 
independent of the opera 
sure; therefore, a high 
pressure obviously result 
costs per unit of gas St 
operating pressure selecté 
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tion was made in our northern op- service for any reason, the decrease 






.. erating division at Mount Prospect. in the quantity of stored gas is not 
The existing facilities for peak of major consequence. The spacings 
m 240 LBS load and emergency supply to this will permit an ultimate storage olf 
es Ess northern division area consisted of 70 million cu ft on the 160 acre tract 
a gas manufacturing plant with five of land with generous clearances 
3 carburetted water gas sets, and a from property lines, the compresso! 
5 million cu ft low pressure holder station, and a creek which wanders 
To provide additional protection through the middle of the prop 
against temporary failure or dimin- erty 
\pproximately 230 cu ft of the natural ution of the normal natural gas Each 1.000.000 cu ft unit has a 2 
gas, as measured at standard condi- supply, the company installed pro- in. manifold for filling and with- 
tions, will occupy only ! cu ft of space pane facilities and 40 million cu ft drawing gas. This is connected 
when stored at 2240 psi and 40 F. of eaten) one shoreme in tearied ae “8 +r ag 
\fter determining that the idea of high C , = 6 S storage in € through a 2 in. valve to a 4 in. mani- 
pressure storage in pipe was technically pipe sections. fold header. The 4 in. manifold 
and economically sound, the next step These combined facilities have header serves six units, and is 
vas to design a workable system. One , - 
f the problems of design was to ob- sufficient capacity to supply two turn connected through valves to 
0 ; . 
tain pipe of ample strength as pre- maximum days load with a gas con- two 8 in. manifolds leading to the 
wribed by the code for high pressure sisting of approximately 50 percent compressor and sendout station 
as piping. Another problem involved . : 
i arrangement and spacing of the natural gas, 25 percent propane gas, As received, the pipe sections va 
e 3 * * . € : - 
pipe sections as to minimize loss of and 25 percent carburetted water ried in length from 34 to 44 ft, the 
gas or physical damage of the facili- gas. Such a gas comes well within average being about 40 ft. Each 
ties in event of some unforeseen fail- ° . 
re of the storage facilities. Twenty- the range of acceptable burning pipe section had stamped on it a 
ure ~ shal : . 
four inch, grade B steel pipe, as com- characteristics. All of these facili- serial number for identification 
monly used by gas and oil companies, ties are so installed and arranged from which it was possible to make 
was first considered, and it was found 
that a wall thickness of about 1 in. that any one or all may be used for a record of its length, and select for 
would be required to meet the piping ‘peak shaving” if desired—that is, each row, pipe sections such that all 
code. Further investigation disclosed if on a very cold day the load should rows were of fairly uniform length 
that an API N-80 steel would reauire ie 
wall thickness of only about 0.45 in exceed the quantity of natural gas This permitted the stringing of the 
available from the pipe line, the pipe sections in advance of con- 
ysi, at which pressure the compres- deficiency would be supplied by struction at the location where each 
sibility factor of natural gas is near these facilities length was later to be installed 
the optimum This avoided stockpiling and sorting 
Because of the departure of na- Installation of the of the pipe sections on the site 
tural gas from the laws of perfect Pipe Sections The storage pipes and other un- 
ses the stored volume of the par- A typical arrangement comprises derground piping were coated with 
ticular natural gas involved is, at 40 pipe sections of 25,000 cu ft bitumastic and wrapped with as 
40 F and 2240 psi, approximately capacity each, which makes up a bestos felt to protect the pipe 
43 percent greater than the calcu- 1,000,000 cu ft unit of storage. In against corrosion. For cleaning a 
lated storage of a perfect gas. each 1,000,000 cu ft unit, the pipe pipe section and priming the sur- 
The compressibility factor be- sections are spaced 8 ft end to end faces preparatory to coating and 
mes more favorable with decreas- and 15 ft center to center line wrapping, the pipe section was on 
ing temperature; therefore, it is Lanes approximately 50 ft wide sep- rollers, and was turned by a gear 
desirable to bury the pipe at a depth arate the 1,000,000 cu ft units. The arrangement driven by a gasoline 
which will result in reasonably low 40 pipe sections were selected as a engine. The cleaning was done with 
temperatures in winter (say about convenient size of unit since it is air driven wire brushes. This work 
40 F for the Chicago area), and yet well within the size or capacity that was done on each length at the spot 
minimize seasonal temperature is easy to operate or to take out of where that length was later in 
‘hanges. Due to the seasonal tem- service for repair. stalled. This minimized the han 
perature changes, some gas must be At the Mount Prospect site, each ling of the pipe after coating 
withdrawn from storage in the such unit comprises only 242 per- In the application of the bitu 
spring and summer, and an equiva- cent of the total storage of 40,000,- mastic coating and the wrapper, the 
nt amount put back into storage 000 cu ft. Thus, if any one unit coal tar pitch was heated to about 
in the fall and winter. At the oper- of storage must be removed from 400 F, at which temperature it may 


alng pressure of 2240 psi, each 1 F 
‘ange in temperature will cause 
4 pressure change of about 10 psi, 
{ which about one-half is due to 


Chemical and Physical Analysis of N-80 
Seamless Pipe as Compared with Grade B Pipe 





‘Me change in the compressibility : N-80 Seamles Grade B 
factor that ma ¢ CHEMICAL ANALYSIS API Spec. 5-A API Spec. 5-I 
tat accompanies the tem Molybdenum 0.20 to 0.25 
perature change. Manganese About 1.40 0.35°%% to 1.05 
P : ; Phosphorus Not over 0.04 Not over 0.045 
After the Kankakee installation Sulphur Not over 0.06 Not over 0.06 


ray 5 Carbon .. Not over 0.40 Not over 0.30 
proved entirely successful from both PHYSICAL ANALYSIS 


east , a (Pounds per square inch) 
8t and operating viewpoints, a Tensile streneth eta 100,000 60,000 
‘mar but much larger installa- Yield point oe er 
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Due to the moly and the high carbon content, N-80 steel cannot be readily 
welded under field conditions; so, the fabricator, together with the company, de- 


signed a pipe section as indicated here. 
the ends to a hemispherical shape with a solid hub. In successive steps the ends 
are then rough bored, inspected for flaws, the entire length stress relieved, the 
ends finish bored and tapped with 1‘. in. pipe thread to an ASA specification. 
Each length is then hydrostatically tested at 2800 psi in a waterfilled jacket, after 
which the pipe sections are dried, cleaned, primed and shipping plugs imserted 
in the ends. As the sketch indicates, the pipe sections are 24 in. OD, and about 
10 ft. long. Each section will hold about 25,000 cu ft of gas at 2240 psia, which 
pressure is 80 percent of the test pressure of 2800. It may be of interest to 
know that 25,000 cu ft of natural gas weighs well over half a ton or in other 
words the gas stored weighs in excess of 20 percent of the weight of steel used 
in the pipe sections. The plant which does the forging on the pipe sections was 
used during the war for the fabrication of air cylinders for submarines 


be poured on the rotating pipe. To 
further minimize corrosion, magne- 
sium anodes were installed for 
cathodic protection. Flanges with 
insulating gaskets were installed in 
the 8 in. manifolds to electrically 
isolate the storage field from the 
compressor and regulator station 
and from ‘the distribution system. 

In other words, every effort was 
made to prevent corrosion. We be- 
lieve that with proper periodic re- 
placement of the magnesium 
anodes, this storage field will re- 
main free from corrosion forever. 

After the pipe had been coated 
and wrapped, it was tested with an 
electronic device that indicated any 
spots where the coating was unsat- 
isfactory. There is an old saying 
that a chain is no stronger than its 
weakest link; this device detects 
the weak links. This device is now 


Shown here is a cross section of the 
1% in. adapters or pipe nipples for 
connecting to the storage sections. The 
adapters consist of short pieces of 1's 
in. double extra heavy seamless Grade 
A steel pipe, threaded on one end and 
bored out on the other end to permit 
socket welding of the 1 in. expansion 
bend. Grade A steel pipe has a relative- 
ly low carbon content, and may readily 
be field welded. A lead base pipe joint 
compound was applied to the threads 
and the adapters were screwed into the 
special pipe 74 to 10 turns. To se- 
cure engagement of this number of 
threads, it was necessary to use two 
men on a 60 in. wrench. The lower 
part of the sketch shows the adapter 
assembled in the pipe section and 
welded to the expansion bend 
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The fabricator was prepared to forge 


in common use for testing the coat- 
ing on steel pipe lines, just prior to 
lowering the pipe into the ditch 
The pipe sections were connected 
together by expansion bends made 
from 1 in. extra heavy seamless 
Grade A pipe, electrically welded 
into the adapter. This is a socket 
weld connection made up of a min- 
imum of three passes. The 24 in. 
pipe section is close to one wall of 
the 36 in. wide trench, so that the 
24 in. offset of the expansion bend 
could be laid down to about a 45 


+40 LD. 





1900 GB 





deg slope or less. The thre: 
nections and all welds wer 
covered until inspected fo: 
full pressure y 
As each 1,000,000 cu ft s "= 
completed, it was pressur: 
psi with gas. As the gas 
ground temperature, usual! 
a few hours, the pressu 
drop to about 2240 psi. A 
both welded and threac 
then tested for leaks by 
them with water. After i: 
the connections were cov: 
sand and the ditch backfi! 


Cost of Storage 

in Pipe Sections 

This 40 million cu ft 
was installed and in servi 
months after the start o! 
tion, and within ons 
authorization to proceed 
sidered this very satisfa 
ticularly in view of the pr: 
delivery of equipment 

















rials. 
The cost of this 40 mill] 
installation was in the ord $4 





per 1000 cu ft of gas storag 
ty for the storage field. 7 
cost—including the 
sendout station, land, engi 
etc.—was in the order of $6 $ 
per 1000 cu ft of gas storage 
ty. When the ultimate st 
70 million cu ft is install 
site, it is anticipated that 
age cost per 1000 cu ft 
the order of $55 
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While there have been no conven- 
tional type gas holders constructed 
») this area recently, our best esti- 
BE is that the cost of such holders 
‘oday would be in the order of three 
to five times the cost of high pres- 
syre storage in buried pipe sections. 
“The buried pipe type of storage 
has many advantages where it is 
applicable. Obviously, a consider- 
able part of the favorable economics 
are incident to the supercompressi- 
bility of natural gas. Likewise, suit- 


S .ble land must be available at rea- 


sonable prices. About 75 to 80 mil- 
lion cu ft of storage capacity can 
be installed on 160 acres, with the 
spacing we have used. These are 
two limitations. On the other hand, 

relative appearance and the 
freedom from above-ground haz- 
ards are certainly advantages. Also 
we are in the early stages of a 
development and are finding oppor- 


u 


proving flexibility of design which 


’ 
vis 


we believe will lead to further ad- 


vantages. 
With over 40 million cu ft of this 
torage installed and another 12.5 
llion cu ft under construction by 


issociated companies, and with 





1 SCHEDULE “80 SEAMLESS STEEL PIPC 
GRADT A 


The expansion bends between pipe sections were made from 1 in. extra heavy 
Grade A seamless pipe. These bends were made hot and the end to end length 
was made such as to fit exactly in the field with no further bending or cutting. 
The expansion bends are designed to take care of expansion and contraction duc 
to temperature changes and due to the change in length of the pipe sections 


by reason of changes in internal pressure 


some 40 million cu ft planned for 
1948 installation, our experience in 
construction and operation has 
shown it to be safe, reliable, eco- 
nomical, pleasing in appearance 
and quickly installed. When re- 
quired, a high percentage of the 
stored gas can be sent out at high 
rates of flow, with nominal invest- 
ment in sendout equipment. We be- 


lieve that this method of storage 
is ideal for many situations where 
natural gas must be stored 

The Stone & Webster Engineering 
Corp. engineered and supervised the 
construction of our Mount Prospect 
installation, and the Contracting & 
Material Co. was the contractor for 
the installation of the special pips 


sections 


Ventilation Tips for Solvent Users 


The operator or manager of the 
small plant or shop and the oc- 
‘asional user of solvents frequently 
need to be reminded that good ven- 


® tilation is essential whenever and 


wherever solvents are used. Unless 
operations such as degreasing, 
thinning, cleaning, etc., are pro- 
vided with adequate ventilation, 
workers may inhale sufficient quan- 
tities of solvent vapors to cause ill- 
ness, 

For occasional solvent operations, 
it is best to do the job outdoors on 
a breezy day, whenever possible 
When the work must be done in- 
doors, it should be carried out in an 
airy room near an open window. If 
adequate natural ventilation is not 
available, occasional small solvent 
jobs may be done safely by pro- 
tecting workers with canister gas 
masks. Of course, the mask pro- 
tects only the worker who wears it. 
and care must be taken that other 
workers in the room are not ex- 
posed to solvent vapors. For large 
jobs which are done only at inter- 


Heating. P , 
leating, Piping & Air Conditioning, 


vals, a portable blower may be the 
most practical method of providing 
protection. 

Where solvents are used constant- 
ly or frequently, it is usually neces- 
sary to provide special ventilating 
equipment. The equipment may be 
designed to ventilate the entire 
workroom. In this case, attention 
should be given to the area imme- 
diately around the solvent opera- 
tion. For example, a man using 
solvent to wipe machine parts may 
be inhaling too much vapor, even 
if the air in the rest of the room is 
safe. 

Often it is best to use equipment 
which ventilates locally—that is, 
which removes the solvent vapor at 
the point it is released, before it 
spreads through the workroom 
Thus, a ventilated booth, an ex- 
haust hood over the work bench, or 
a work table with ventilator slots 
around its edge, can protect the 
operator and also prevent contami 
nation of the air in the rest of the 
workroom. 
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Large continuous solvent opera 
tions require the use of fully o1 
partly enclosed equipment from 
which solvent vapor cannot escape 
Even the small plant or shop may 
find such an installation worth 
while for an important solvent op- 
eration 

The operator of a small plant can 
obtain 


problems from the industrial hy 


assistance on ventilating 
giene service of his local health or 
labor department.—Safety Research 


Institute, Inc 


“RADIANT RAY 
HEATING” FEATURED 


Radiant ray heating 
Scriptive term which is being fea- 
tured in the 1948 advertising cam- 
paign of the Institute of Boiler and 
Radiator Manufacturers in consum 


is the de- 


er magazines. It is explained that 
the term means “the warmth you 
get with radiators, baseboards, pan 


els, or convectors.” 
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Solves Solution Mixing Problem 





With Pushbutton Control Layout} 


HOW TO DESIGN a solution mixing system with 1000 gal capacity per 
hatch, to be operated from one point by one man, was the problem faced 
by Eastman Kodak Co. engineers. The new scheme replaces an existing 


method wherein solutions were mixed in lots of 50 to 200 gal, and 


involved operations at several locations. 


The pushbutton panel 


system installed to answer the demands of this process is described. 


Eastman KopaAK engineers have 
hurdled a tricky barrier in the field 
of solution mixing. They have done 
this by putting into operation a 
new pushbutton panel system for 
mixing photographic solutions. 
The problem was to design a solu- 
tion mixing system with 1000 gal 
capacity per batch to be operated 
from one point by one man. Kodak’s 
specifications demand that the so- 


lutions be kept free of contamina- 
tion and that the highest quality 
standards be maintained. 

The existing method was to mix 
the solutions in lots of from 50 to 
200 gal. The procedure involved op- 
erations at several locations. Not 
only was the labor involved in mix- 
ing becoming unduly high but also 
the old system was simply failing 
to meet production demands. 


One man can control the entire mixing operation from the panel 
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The problem was solved 
of panels from which ons 
control the entire mixin: 
in larger tanks. With 
method, an operator ca) 
1000 gal of photographic 
less time than he previ 
make 200 gal. The ope: 
more systematic and the 
product quality is guara: 


How the New 

System Works 

Here are the details 
system works: 

The operational key to t 
is on the fourth floor and 
of two control panels. Ea 
controls an individual 
system. The panels each 
switches for all pumps and 
tors, liquid level indicating 
eters, controls for supply 
valves, drain and motor 
indicating lights, and pip 
nections for water suppl) 
wash. 

Also on the fourth 
chemical storage tank 
cal measuring tanks, wate 
filter presses, and dry 
loading hoppers. 

The dry chemical loadin: 
are directly above the 1000 
ing tanks. They consist 
tilated hood, a removabl 


cal 


ty 
i 


and a receiving hopper with 
brating feeder below which 


+ 


chemicals are fed into the 
at a constant rate 
On the third floor ar‘ 


previously mentioned mixing 
two 1500 gal storage tanks 


supply connections to 
machines. 


Cutoff Allows Right 
Amount of Chemica! 
One of the automatic ! 

the system is a liquid 

allows a predetermined 
chemical to flow into 
tank and then automati 
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The cutoff is accomplished by a a 


. 2 





ee, which sends air to a pressure 
regulator. The tee is located on the 
air line between the liquid level 
transmitter on the mixing tank 
and the manometer. When the pre- 
etermined pressure is reached, an 
hir relay bypasses air to the shutoff 
alve which stops the liquid flow. 
Accuracy to within 2 percent of the 
required volume is achieved by the 
utoff. 

A rotameter on each pump line 
petween the filter and the storage 
hank shows the rate of solution be- 
ing filtered at all times, and also 
efords visual observation of the 
Solution during filtering. Thus, the 
arity of the solution as well as 
he entry of any air into it are 
readily discernible. 

The liquid level indicators consist 
{a transmitter located at the base 
{ the tank and the indicating 
flanometer on the panel board. The 
Wansmitter contains a diaphragm 
which receives the hydrostatic 
pressure in the tank on its under 










the highest quality be maintained 


surface and a supply of 7 lb air on 
its upper surface. As the hydro- 
Static pressure varies, an air bleed- 
off nozzle in the upper portion of 
the diaphragm correspondingly 
changes the air pressure being 
transmitted to the manometer. This 
transmitted air pressure raises or 
lowers the level of the indicating 
liquid in the manometer. 


Steps in Making 

Typical Mix 

At the start of a typical mix, the 
operator draws the proper amounts 
of various liquid components into 
the tank. Then he weighs the dry 
chemicals into the loading hopper. 
With the 5 hp agitator turning, the 
dry components are fed by the vi- 
brating feeder at a constant rate 
and go into solution very rapidly 

A laboratory test is taken and 
additional liquid chemicals are ac- 
curately measured in their individ- 
ual measuring tanks. After neces- 
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the solution through the filter and 


into the storage tank 

Washdown spray rings in 
tank afford easy and 
cleaning of the tank from the con- 
trol point. 

The tank is then ready for a new 
mixture 

[ Note 
brief discussion of this new push- 


button control system was published 


in the January HPAC; the above 
description, however, gives detailed 
information about its design and 
operation which was not available 
at that time.] 


VALVE COMPANY 
EXECUTIVE DIES 


Leon H. Marsh, vice president and 
secretary of the Kennedy Valve 
Mfg. Co., died March 11. 

Mr. Marsh joined the company as 
traffic manager in 1918. He had 
been a member of the Valve Manu- 
facturers Association since 1938 and 
was a director of the association in 
1946 and 1947. 
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|| | INDUSTRIAL AIR CONDITIONT 





Air conditioning has become a major mechanical feature of the modern industria! 


building, and the architect and the engineer must coordinate their efforts in orde: 


to produce less expensive and more efficient structures, according to F. F. Stevenson, 


designing engineer, The Austin Co., in this article, which is the first of a series 


W ann PLANNING AN industrial 
building, the architect is expected 
to create a design which is both 
utilitarian and, to a certain extent, 
decorative. He has four principal 
objectives: 

1) The structure must adequately 
house the manufacturing machin- 
ery and apparatus, whose set up 
may be comparatively simple or ex- 
ceedingly complicated. 

2) The structure must shelter the 
workers, male and female, in a de- 
gree of comfort, that they may work 
at maximum efficiency. 

3) The structure must house the 
mechanical equipment necessary to 
provide light, heat, power, ventila- 
tion, and air conditioning. The lat- 
ter may mean simply cooling the 
air in summer or it may involve 
an elaborate control of the temper- 
ature, humidity, and supply of air 
all the year ‘round. 

4) The building must be decora- 
tive in a greater or lesser degree, 
depending on a number of factors 
not necessary to discuss here. 

Needless to say, all of the above 
must be accomplished in a way and 
at a cost satisfactory to the owner. 


Design Building Around 
Mechanical Equipment? 


The importance and scope of 
heating, ventilating, and especially 
air conditioning have increased tre- 
mendously in the industrial field 
during the past 15 or 20 years. Air 
conditioning has become a major 
mechanical feature. Thus, the per- 
ennial question of whether the me- 
chanical equipment should be de- 
signed to fit the building or the 
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building designed around the me- 
chanical equipment has assumed 
greater importance than ever. Un- 
fortunately, in many instances it 
seems far from settled. 

Such indecision has had an ad- 
verse effect on many industrial 
buildings. It has resulted in un- 
sightly, last minute alterations to 
the structures themselves, has re- 
duced efficiency of the mechanical 
systems, and has increased costs. 

With the requirements of modern 
air conditioning, it is folly for the 
architect to think a satisfactory 
system can be designed to fit in a 
structure unless its needs have been 
anticipated well in advance. It is 
also folly for the mechanical engi- 
neer to expect the building to be 
designed solely for the purpose of 
housing the mechanical equipment. 
Both parties must assume a “give 
and take” attitude. 

It is a fact, however, that liaison 
between the architect and mechan- 
ical engineer could be greatly im- 
proved, to the end result of produc- 
ing more efficient and less expensive 
industrial buildings. 

The engineer frequently com- 
plains—and rightly so—that the 
building design is settled long be- 
fore the mechanical design is ready. 
In many instances, this is because 
the latter is held up until every 
last detail is completed, and the 
architect says “I can’t wait, the 
building must go ahead, whether 
the mechanical trades are ready or 
not.” On the other hand, many 
architects and engineers are able to 
make simultaneous decisions re- 
garding architectural and mechani- 
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cal design which accelerate }¢) 
overall work on the building and 
avoid costly last minute « 


Basic Design Can Be Set Up 

A basic design for an air condi- 
tioning system, for example, can b 
set up from the very first. Its re- 
quirements can be noted and blenc- 
ed into the architectural design and 
become a fixed part of the struc- 
ture. With such decisions mad 
the architect and engineer are fre: 
to go ahead with their respectiv 
spheres of work—the engineer se- 
cure in the knowledge that 
mechanical equipment is provided 
for, and the architect without fea 
of being compelled to make las’ 
minute changes. Naturally, som 
adjustments and minor changes i 
dimensions will be required as th 
work progresses, but they will caus 
little difficulty. 

The article of which this is 
first part will try to demonstra! 
with several types of buildings 4 
the architectural and mechanica 
design can be combined. 


Two Methods for Cooling and 

Dehumidif ying 

Speaking generally, the designe! 
has the choice of two basic methoe 
for cooling and dehumidificatio! 
The first is to cool and dehumidi! 
the air in a simultaneous process. 
to speak, by reducing its tempers 
ture so that its leaving dew poln 
is low enough to handle the [ate! 
heat load. The second is to dehy: 
drate the air to the required pol 
by one of several solid or liquc 
adsorbent or absorbent process 


the vapor pressure of the s: ‘fap, ,, 


a. ¢ 


oa: 


OTS 


a. ° 






and to sensibly cool it to the re- 
quired . degree. 
if method No. 1 is used, there are 


ithree choices: (a) Well water ex- 


Busively. (b) Well water supple- 


ment ed by mechanical cooling. ‘c) 
x: Mecha nical cooling exclusively. 

The selection of the right air con- 
"ditioning system for any building 
Bdepends upon an engineering analy- 
sis of the particular conditions 
Baffecting the project. It is thus im- 
BF possible to generalize and to lay 
¢ oe: a rule or set of rules to govern 

he choice of any one of the above- 
t sentioned schemes of air condi- 
tioning. However, in his own work, 
the author has found that a “check 
list” of the factors to be considered 
"is useful in assuring that no perti- 
B nent points will be overlooked in 
© making the correct choice. In set- 
Sting down these various items, it 


& 
must be remembered that some of 
#, 
* 
be 


= ie Seed viel fie 
7 


ny 


Yide" ysis 


vs 


them may not necessarily apply at 
all under certain conditions, and 
Sthat under many circumstances, 
some of the points mentioned will 
be outweighed by other considera- 
tions and will therefore not apply. 
The factors that the author checks 
are the folowing: 
Well Water Exclusively 
Check initial cost. 
Check operating cost. 
Check maintenance and deprecia- 
stion costs 
Check space 
equipment. 
Check bulk and weight of equip- 
B ment. 
» Check the control equipment re- 
S quired. 
= Check possible uses for water else- 
S where in the plant after its cooling 
function has been fulfilled. 
Check temperature of water to be 
Sure it is low enough to meet the 
scooling and dehumidifying require- 
ments. 
Check effect of future curtailment 
or failure of water supply due to 


causes Of nature or by governmental 
regulation. 


required for the 


* 


Check possible corrosive qualities 
of water, obnoxious mineral matter, 
sand, or silt. 

Well Water Supplemented 
by Mechanical Cooling 

Check initial cost compared with 
100 percent mechanical cooling. 

Check operating cost compared 


with 100 pereent mechanical cool- 
ing, 


Check maintenance and deprecia- 
tion costs. 

Check space 
equipment. 

Check bulk and weight of equip 
ment. 

Check the control equipment re- 
quired. 

Check water requirement, and 
effect of failure or curtailment of 
water supply due to causes of na- 
ture or by governmental regulation. 

Check flexibility of operation in 
accordance with load demand 

Check regulation of temperature 
to meet both sensible cooling and 
dehumidification needs. 

Check effect of inefficiencies in- 
herent with two separate systems. 

Check possible corrosive qualities 
of water, obnoxious mineral matter, 
sand, or silt. 


required for the 


Mechanical Cooling Exclusively 

Check initial cost. 

Check operating cost. 

Check maintenance and depreci- 
ation costs. 

Check, space 
equipment. 

Check bulk and weight of equip- 
ment. 

Check the control equipment re- 
quired. 

Check regulation of temperature 
to meet both sensible cooling and 
dehumidifying needs. 

Check flexibility of operation in 
accordance with load demand 

In general, if well water will fulfill 
the cooling and dehumidifying re- 
quirements of the system, and if 
the probability is that the supply 
will not be curtailed over a period 
of, say, 10 years, the author would 
Say to use it. If well water does 
not meet these requirements, then 
a 100 percent mechanical system is 
the author’s choice, with special 
circumstances in some cases indi- 
cating the use of a combination 
system. 


required for the 


Chemical Dehumidification 

Methods 

The dehumidifying requirements 
or other circumstances of the par- 
ticular job may be such that some 
form of adsorption or absorption 
dehydration of the air—rather than 
dehumidification by cooling below 
the dew point—is indicated as the 
right choice. Again, it is impossible 
to generalize, for there are many 
factors that influence the choice. 

In our own work, experience 
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seems to indicate that when leaving 
air dew points of around 42 F or 
moisture contents of 40 
grains per pound of air or less’, are 
prerequisites, then method No. 2 
Should be used. This is far from a 
hard-and-fast rule, however, as 
there are numerous other 
both engineering and economic 
that move these values either up or 
down for any specific case. 

Following are some of the points, 
in check list form, that the author 
considers in the choice of equipment 
for method No. 2: 
Activated Alumina 

Check initial cost 

Check operating cost, including 
replacement of alumina charge 

Check maintenance and deprecia- 
tion costs. 

Check 
equipment 

Check bulk and weight of equip- 
ment 

Check the control equipment re- 
quired. 

Check temperature required for 
reactivation. 


less, or 


factors 


space required for the 


Check temperature of leaving air 
off dehydrator. 

Check effect of interruption of de- 
hydrating cycle 

Check effect of possible powdering 
of alumina and its getting into the 
airstream. 

Check effect on dehumidifying 
capacity if air containing dirt, dust, 
lint, powder, etc., enters dehydrator 
in sufficient quantity to coat the 
top of the drying bed, thus raising 


the vapor pressure of the surface 
of the bed. 
Lithium Chloride 

Check initial cost 

Check operating cost, including 


replacement of dehydrating charge 
Check possibility of solution get- 
ting out of equilibrium due to vari- 
ations in entering air tempera- 
tures. 
Check maintenance and depreci- 
ation costs. 


*There are many installations in successful 
use where chemical dehumidification meth- 
ods are employed to bring the moisture 
content of air down to some larger value 
than 40 grains per pound. The figure given 
above by the author is merely one used by 
him in his industrial air cor \ditioning work 
and should not be applied indiscriminately 
without an analysis of the particular job 
Ep 

According to conflicting opinion vari- 
ation in entering air temperature has nothing 
to do with the possibility of the solution 
getting out of equilibrium. this being due 
entirely to the temperature of the cooling 
water available and thus does not apply to 
the absorbent."’—Ep 
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A number of package units using lithium chloride are employed at a pharma- 
ceutical plant to maintain various conditions of temperature and humidity. Some 
of the spaces require 80 F and 10 percent relative humidity. Well water is used 


for controlling the dry bulb. 


Check space required for the 
equipment. 

Check bulk and weight of equip- 
ment. 

Check the control equipment re- 
quired. 

Check temperature required for 
reactivation. 

Check leaving air temperature off 
the dehydrator. 

Check water requirements for de- 
hydrating process. 

Check if reheating is required in 
winter. 

Check use as 
winter. 

Check on effect of possible foul- 
ing of solution. 

Check on protective measures for 
exhaust air duct work from regen- 
erator against the possibility of cor- 
rosion.* * 


**According to conflicting experience, no 
trouble whatever has been experienced with 
duct work from the dehumidifying unit cor- 
roding except in one or two cases where 
moisture condensed and ran back through 
the exhaust duct from the regenerator parts. 
This ‘“‘was due entirely to condensation in 
the air from the regenerator and thus does 
not apply to the absorbent.’’—Eb. 


a humidifier in 
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Silica Gel 

Check initial cost. 

Check operating cost, including 
replacement of gel charge. 

Check maintenance and depreci- 
ation costs. 

Check space 
equipment. 

Check bulk and weight of equip- 
ment. 

Check the control equipment re- 
quired. 

Check temperature required for 
reactivation. 

Check temperature of leaving air 
off dehydrator. 

Check effect of 
dehydrating cycle. 

Check effect of possible powdering 
of silica gel and its getting into 
the airstream. 

Check effect on dehumidifying 
capacity if air containing dirt, dust, 
lint, powder, etc., enters dehydrator 
in sufficient quantity to coat the 
top of the drying bed, thus raising 


required for the 


interruption of 


the vapor pressure of the 
the bed. 

A combination of meth 
and 2 is sometimes indicat 
cially when the dehydr: 
quirements are severe or 4 
proportions of outside ai! 
A preliminary stage of d 
cation with any of the pr 
method No. 1, followed by 
dehydration to complete | 
may show a reduction in 
pared with the use of on 
exclusively. An example 
would be the dehumidifi 
the outside air alone by 
method No. 1, followed 
chemical dehydration of 
air supply (outside and ret 

[Mr. Stevenson's next ar 
discuss multiple direct ¢ 
units, central systems usin 
water, condensing water 
etc.] 


WSE MOVES TO 
NEW HEADQUARTERS 


The establishment of a 


center where engineering o: 


tions may gather became 


this month when the West 


ciety of Engineers moved t: 
headquarters at 
St., Chicago. 

W. V. Kahler, president 


year old organization, has estima 
ed that the society will spend 
proximately $100,000 in re 


and equipping the center 
finished, it will include 


rooms, offices, lounges, and ¢ 


facilities. 
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H. F. Hildreth, sales manage 
the refrigeration specialties divis 
of the Westinghouse Electric ( 


was elected president of the Retfr: 
Equipment Manufactu 


eration 
Association at its annual 


vice president, Detroit | 
Co., vice president; R. |! 
sales manager, Virginia 
Co., treasurer; 
sales manager, specialties 
Minneapolis-Honeywell 
Co., secretary. 

These new officers, wi! 


Flannery, vice president, Bush M 


Co. and retiring REMA 
comprise the association’s 
committee. 


Heating, Piping & Air Conditioning, 


directors meeting last month 


er new officers are K. B. Thorndix 
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High Temperature 


SH cx remperaTurRE water heating 
kvstems, sometimes called high 
pressure hot water systems, were 
Kirst designed in 1920 by Mr. 
‘lingelhoefer of the I. G. Farben 
9. in Troisdorf, Germany. He ob- 
Nained basic German patents on 
Sthis heating system. Between the 
ears 1920-1926, several of these 
Shigh temperature fluid installations 
were made using Mr. Klingelhoefer’s 
basic idea of employing the boiler 
rum as the expansion vessel for 
the system. 
The real development began in 
1928 when serious research was 
started and designs developed cop- 
ing with the various technical 
problems encountered in earlier in- 
stallations. Extensive and expen- 
ive development was accomplished 
which resulted in good design of 
quipment required in the system. 
hroughout Europe, and since 1934 
in England, many companies have 
been active in utilizing the patents 
anc engineering knowledge ac- 
quired by this basic research 


The Temperature 

Drops Used 

J. R. Kell, who has followed the 
development of this system in Eng- 
nd, points out in a very excellent 
way, in his article in the April issue, 
the advantages of the system. I 
would like, however, to state that 
the modern design of space heating 
ystems in high temperature fluid 
f0 not use temperature drops of 
only” 100 F. Most of the systems 
which I have designed utilize tem- 
perature drops of 150 to 200 F. Flow 
*mperatures are generally raised 
above the 300-350 F limit indicated 
in the article. Flow temperatures 
{ 380 to 400 F and not exceeding 
-00 to 250 psig are normally applied 
Rnd are seldom increased to over 
0 F. In England there are plants 
operating at 600 psig, and in Ger- 
Flany there are plants working at 


Water Heating 


2800 psig. For America, high tem 
perature water systems with pres 
sures above 300 psig are not advan- 
tageous, in my opinion. Excellent 
chemicals are available for use as 
heat carriers for temperatures 
above 400 F without installing ex- 
pensive high pressure equipment 

By utilizing large temperature 
drops, the water or fluid quantity 
contained in the system, and also 
the power required for circulation 
are greatly reduced. 


Some “Disadvantages” 

Really Advantageous 

Some of the “disadvantages 
listed by Mr. Kell are really impor- 
tant advantages of this system 

1) The large water content of the 
system—tThis large water content 
makes it possible to cope with peak 
load demands by using the accumu- 
lation capacity of the system. In 
this way it is possible to overcome 
morning peak loads. In factories 
process heating often exerts peak 
loads on the boiler which can be 
satisfactorily taken care of by the 
large heat storage capacity of this 
system. The system, therefore, acts 
as a moderator between heat de- 
mand and production. The boilers 
can be smaller, and the elimination 
of the peak loads considerably in- 
creases the efficiency of operation 

2) Warming up in the morning 
does not actually take longer, even 
though the system is out of opera- 
tion for the entire night. Compar- 
ing the overall time required in the 
morning for warming-up, calcu- 
lated from the start of the firing of 
the boiler, it will actually be found 
that high temperature fluid systems 
can be started up in a shorter time. 

3) A pipe break or leak in a high 
temperature fluid system produces 
no disruptive or explosive effect 
When a break occurs, the pressure 
is relieved on the water leaving the 
break and it naturally flashes into 
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steam. The rapid expansion of this 
steam acts as a refrigerant, simila 
to a steam jet refrigerator. We 
often demonstrate this by opening 
a ‘> in. or larger valve to the atmos- 
phere and holding our hand within 
1 or 2 ft of the opening without any 
danger 

4) New circuits—It is mentioned 
by Mr. Kell that you cannot add 
with impunity, new circuits to the 
system. This is only partly correct 
as this statement applies actually 
to any engineered pipe system or 
any engineering design. You can- 
not safely load a floor designed for 
200 lb per sq ft with 800 lb per sq ft 
A heating system, however, only 
ceases to perform satisfactorily if 
you overload it excessively. Any 
type of system has exactly the same 
limitations as high temperature 
fluid systems. It is possible ‘and I 
am doing this every day) to design 
systems with spare capacity so that 
additional branches can be added 
whenever it is wished 

Mr. Kell has undertaken the very 
difficult task of comparing pipe 
sizes. Curves could be prepared 
which are much more favorable or 
less advantageous to high tempera- 
ture fluid heating systems. It re- 
quires experience to utilize the 


“OPEN FOR DISCUSSION" 


DO YOU HAVE something to 
say about any of the articles 
published this month? An ad- 
ditional comment, or perhaps 
a question on some point? We 
Ce ee ee 
gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 
contribute your views. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. Ill. 
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“OPEN FOR DISCUSSION" 


DO YOU HAVE something to 
say about any of the articles 
published this month? An ad- 
ditional comment, or perhaps 
a question on some point? We 
follow here the custom of en- 
gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 
contribute your views. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. Ill. 





great advantages in pipe sizes of- 
fered by this system. 

5) The output of the heat emit- 
ting surfaces is often equal, some- 
times smaller. It is possible to ob- 
tain a greater heat output from a 
coil by using high temperature fluid. 
I fully agree with Mr. Kell that it 
is very difficult to make an actual 
comparison in the face of so many 
variables. 

6) For process heating, variation 
in heat output and changing from 
heating to cooling can be obtained 
by using a fluid heating system. 
These problems are encountered 
very often in heating of calenders, 
presses, etc. 

A uniformity of surface tempera- 
ture is obtainable with fluid heat- 
ing systems.—PauL L. GEIRINGER, 
chief engineer, American Hydro- 
therm Corp., New York City. 


REDUCING HEATING 
STEAM CONSUMPTION 


I READ WITH interest the article by 
William B. Pride in the April issue 
in which he describes, in consider- 
able detail, his method of continu- 
ously checking steam consumption 
for heating. The author has cov- 
ered the subject with such thor- 
oughness that any building oper- 
ator or manager, even though 
unfamiliar with some of the ele- 
mentary principles of economical 
heating, should be able to set up a 
system for reducing heating costs. 

As pointed out in the article, the 
measure of steam consumed per 
thousand cubic feet per degree day 
is as practical a yardstick for heat- 
ing steam as is now available. Al- 
though this does not take into con- 
sideration wind, humidity, sunshine, 
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and other variable items, the 
chances are that these average out 
fairly well over a heating season, so 
that they should not affect, mate- 
rially, the long term results—al- 
though they may cause variations 
in the diurnal consumption. 

Our experience has shown that 
for large properties it is worthwhile 
to take the time to make daily cal- 
culations on a degree day basis and 
to install recording instruments 
such as thermometers, pressure 
gages, vacuum indicators, etc. In 
the small properties where the con- 
sumption does not warrant this de- 
tailed control, the checkup is made 
monthly. For all properties, the 
monthly and annual consumptions 
per degree day are recorded and 
used to determine relative efficien- 
cies and to correct abnormal con- 
ditions. 

There is no question that if all 
buildings were checked with the 
care employed by the Boeing Air- 
plane Co. the fuel consumption of 
the country would be materially re- 
duced and some of the shortages 
which we have experienced in re- 
cent years might not have devel- 
oped.—_L. W. MAuvuGcER, supervising 
engineer, Brown, Wheelock, Harris, 
Stevens, Inc. (real estate), New 
York City. 


SIZE RANGE OF 
ALUMINUM PIPE 


Is THE ARTICLE, Aluminum Piping— 
How to Use It, by C. B. McLaughlin, 
published in the April issue of 
HPAC, Table 5 gave the size and 
thickness ranges of wrought alu- 
minum and aluminum alloy pipe, 
tubing, and butt welded fittings and 
flanges. The size range for cold 
drawn seamless pipe is from % to 
11 in. instead of % to 12 in., as was 
given. 


WHAT ARE THE 
PROPER AIR CONDITIONS? 


R errermc To the comments on 
What Are the Proper Air Condi- 
tions?, on pages 109 and 110 of the 
March issue, I agree with John O. 
Johnson on his conception of air 
conditioning. We all know it is im- 
possible to have an ideal condition 
where everyone would be comfort- 
able at the same time. I assume 
that we will all agree on this fact. 

The ASHVE Research Laboratory 
has given an extensive study to ac- 








climatization. The As 
refers to no greater 
difference than 15 F. s 
equipment and operat; 
two of the main factor 
ditioning, to a customs 
considerable difference 
chine sizes in order to | 
perature differential of 
25 F. 

We shall let the d 
whether or not a grea! 
temperature has any 
the heart. Doctors wil! 
mend sudden large 
changes. I believe a 25 } 
large. It is true that w 
ditions in winter wher: 
change of 75 F between 
outside conditions. Thi 
ent situation altogethe: 
matization comes in at 
Our blood has been thi 


slowed down. We also wear mor 


clothing in winter thar 


part of which is removed 


tering a warm building 


There may be complaint 


the inside temperature is 


if the effective temperature i 


in the comfort range 


before, all the occupants cannot be 
Satisfied with the humidity at 


percent. 
The statement made 


Wheeler is true, as the thought of a 
doctor can cause a normal! mant 
faint, when he is affected by nerv- 


ous reaction. 


The idea of keeping the t 
stat out of sight of the occupants: 
a very important point. If the effec- 
tive temperature is comfortable, anc 
the occupant sees the 85 F 
thermometer, he is at once a ver 
uncomfortable person. This is what 
is known as a “temperature-con- 
scious” person. It is an estabisuec 
fact that the comfort zone cover 
several varied DB and WB temper 


atures. 


Not only good engineering prac 
tice, but sound psychological prin- 
ciples are essential in selling 
buyer. I have yet to find an insta 
lation where there was no psych 


ogy applied. 


I agree with Mr. Wheeler that 
theater air conditioning is a su 
ject in itself. But theater owne® 
in general are not well i! formed 0 
the subject of air conditl 
O. L. Situ, Curtis Re! 


Machine Div., Curtis 
St. Louis. 
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Does Air Conditioning 


ATTRACT BUSINESS? 


A s THE Question of the Month in 
april, “J. O.” asked .. . “What per- 
entage increase in business can be 
expected in a store, restaurant, and 
ote] dining room, due to the in- 
:allation of good summer air con- 
Hitioning systems... . ” 

In the early 1930s a question of 
his kind had some significance be- 
ause many of the good restaurants, 

Ktores and dining rooms did not 
Have air conditioning. Summer 
rade fell off and by installing air 
onditioning, summer trade picked 

p. We used to use a figure of 30 
) 40 percent increase in restaurant 
rade in the hot months. Store bus- 
ness likewise picked up, particular- 
y specialty shops, shoe stores, dress 
hops, ete. A hotel dining room was 
onsidered the same as a first class 
estaurant. 

As of now, 1948, such a question 
ould be answered with anything 
from 1 to 100. Air conditioning 
annot correct poor store practice. 
n other words, you still have to be 

merchant if you are in the store 
business, and you still have to run a 
irst class store. Air conditioning is 
tool to work with just like lighting 
nd show cases. One of the big 
dvantages to stores is the saving 
n spoilage of goods. You will there- 
ore answer the question in respect 
o the store as being simply a “must 
fo.” You cannot stay in business 
ith a modern store without air 
onditioning. 


ou Can Get By— 

the Hard Way 

In general, that is the same an- 
wer in a first class restaurant or 
N a hotel dining room. It is possible 
run a dining room with good ven- 
lation even though you do not 
mave summer cooling, but it cer- 
ainly is the hard way. The restau- 
ant that does not have cooling 


must have some other special fea- 
tures to attract trade. Even so, the 
management is continually on the 
defensive, as even in some of these 
rare old dining rooms with high 
ceilings, ossified trade, prestige and 
sentiment, the management has to 
explain why it is so hot in hot wea- 
ther. You can get by in a private 
club because members will patronize 
for other reasons but the competi- 
tive restaurant needs year around 
air conditioning with emphasis on 
good ventilation in order to do a 
profitable business. 

This question could be answered 
by picking out specific installations 
where tremendous increases oc- 
curred when air conditioning was 
added. It could be answered by av- 
eraging out a group of installations 
of a similar type. The simplest an- 
swer to me seems to be that you 
hold your trade and increase it and 
sell a larger lunch check and you 
build employee goodwill—with sum- 
mer air conditioning. What do you 
get without it?—L. T. A 


ROOF SPRAYS REDUCE 
AIR CONDITIONING LOAD 


Is ANSWER to the question from 
“K.P.” concerning roof sprays, pub- 
lished in the March issue, we can 
quote one job on which roof sprays 
applied to a plank and dry slag 
roof reduced the total maximum 
roof heat gain by 60 percent, based 
on measured roof surface tempera- 
tures, dry and wet. In this case 
sprays were added because the own- 
er desired to increase the air condi- 
tioned space without adding addi- 
tional refrigerating capacity and a 
check of loads and performance 
after the change was made indicat- 
ed that the sprays accomplished the 
desired load reduction. 

The savings indicated by our brief 
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tests are not quite as pronounced 
as those reported from laboratory 
tests, but we have continued to use 
this estimated saving of 60 percent 
feeling that in so doing we allow a 
safety factor 

We have installed several roof 
spray systems in connection with air 
conditioning installations and found 
that the effect of the sprays always 
came up to expectations. The quan- 
tity of water required is surprising- 
ly small and a brief calculation will 
indicate that the use of roof sprays 
will provide the cheapest possible 
“refrigeration” that can be pur- 
chased in most cases. We have 
used a portion of the waste con- 
denser water for spray supply with 
perfect satisfaction, the higher wa- 
ter temperature seemingly making 
very little difference in the cooling 
effect. 


Nozzles Must Be Cleaned 

There are a few characteristics 
of roof sprays which may present 
prohibitive obstacles on some jobs 
Nozzles must be cleaned at regular 
periods, measured in weeks or 
months depending on water clean- 
liness, and if the roof is inaccessible 
or the owner ill-disposed to provide 
regular cleaning, sprays had better 
not be installed. 


QUESTION OF THE MONTH 


YOU ARE invited to submit a 
heating, piping, or air condi- 
tioning question for publica- 
tion here. You are also invited 
to submit answers to previous- 
ly-published questions from 
others. Those published are 
paid for at regular rates. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditionina, 6 N. 
Michigan Ave., Chicago 2, Ill. 
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Water runoff sometimes presents 
a problem. The water doesn’t harm 
the roof, which was made to be 
rained on anyhow, and may even 
prolong the life of some roofs. But 
to insure a completely wet roof 
there will always be some surplus 
water which will be carried off in 
the same manner as rain water. 
Unless provision is made to carry 
this runoff to a sewer, there may 
be objections. Few people object to 
water dripping off the edge of a 
roof or flowing over the ground 
from a downspout when it is rain- 
ing, but they can complain when it 
seems out of step with the weather. 

L. B. N. 


NOT MUCH WATER NEEDED 
FOR ROOF COOLING 


Rertyine TO “K. P.’s” inquiry about 
roof sprays in the March HPAC, 
it is very easy to put plenty of 
water on a roof, but the amount 
that can be usefully employed for 
evaporative cooling purposes is on 
the order of 0.04 gph per sq ft. 
So little is not easy to dispense, 
yet the above figure is an ample 
amount; the reason for the great 
cooling effect it produces is that 
about 8750 Btu is required for evap- 
oration of 1 gal of water. This is 
only a few Btu to a heating man, 
but it takes care of the space under 
a 50 x 50 ft roof for about 1 min 
in spite of the most intense sun- 
shine. 

“Take care” is, of course, an ex- 
pression that requires defining 
Every roof warms up in the sum- 
mer and becomes the warmest part 
of the building under ordinary cir- 
cumstances. It may be a heavy roof 
and the ceiling temperature may be 
only a few degrees above air tem- 
perature, but warm it gets if left to 
itself. With thin roofs the ceiling 


QUESTION OF THE MONTH 


YOU ARE invited to submit a 
heating, piping, or air condi- 
tioning question for publica- 
tion here. You are also invited 
to submit answers to previous- 
ly-published questions from 
others. Those published are 
paid for at regular rates. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2, If. : 





temperature rises sharply under the 
influence of the summer sun, and 
temperatures much above 100 F are 
common. As high as 175 F has been 
found on roofs. 

A ceiling temperature above that 
of the human body means radiation 
onto those present in the room, es- 
pecially onto their heads. In the 
summertime, when it is already 
difficult to dispose of the surplus 
body heat, such radiation is doubly 
annoying, to put it mildly. A wet 
roof on the contrary, being near the 
wet bulb temperature, causes the 
ceiling temperature to be below that 
of the body and therefore offers the 
occupants a surface receptive to 
radiation from them. Just as the 
jump from pedestrian to bicyclist is 
a bigger gain than from bicyclist to 
motorist in spite of the adverse pro- 
portion of the expenditures in- 
volved, so is the increase in comfort 
from nothing to roof cooling a much 
bigger gain than from the comfort 
condition in a roof-cooled space to 
that offered by the finest of sum- 
mer air conditioning. 


Cool Ceiling Means Comfort 


In brief, give a man a cool ceiling 
and you give him thermal comfort. 

To give some specific data from 
practice: A typical (though the 
theoretically least favorable) appli- 
cation is a building measuring 50 
x 50 ft—2500 sq ft of roof area vs. 
about 1900 sq ft of wall area; only 
half of the latter is exposed to 
sunshine at most. A circular area 
of 48 ft in diameter is quite suffi- 
cient as design area. The slant of 
the roof usually causes water to run 
into the area beyond the circle, 
causing 2100 to 2400 sq ft to be wet 
at all times depending on the cur- 
vature of the roof. This has proved 
fully satisfactory. 

The area left dry is cooled—less 
intensely but quite perceptibly—by 
cool moist air from the wetted area 
flowing toward the edge of the roaf 
(and down the walls). 

There is also an equalizing effect 
at the ceiling surface by flow of 
room air. Just as it is erroneous to 
believe that 100 percent coverage is 
noticeably better than 90 percent 
and justifies the additional expense, 
so it is erroneous to neglect the 
subceiling air flow. 

Large sources of heat that are not 
being eliminated by the roof cooling 
reduce the noticeability of the cool- 
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ASKS FOR DATA on 
CLEANING DUCT 

You are invited to co: men, 
on the following questio,. {ron 
“FF.” Suitable comment op 
this matter will be pul) ished. 
and paid for at regula: rates 
(with additional paymen) jo; 
sketches). Address Tie fy. 
itor, Heating, Piping & i, 
Conditioning, 6 NV. Michigan 
Ave., Chicago 2. 

“I would like to have injor. 
mation on methods of cleaning 
ventilating ducts and equip. 
ment, and the various solu. 
tions used to remove crease. 
etc.” —F.F. 








ing effect produced on the f. F 

example, laundries are a! h 

even if the steam pipes are insy 
ated, and are not strikin bene- 
fited by roof cooling, in my exper 

ence. 

As to the question of how mu 
the solar heat load is reduced 
important to the air conditioning 
engineer—it must be underst 
that roof cooling helps ai! 
tioning in two ways: it counteract 
the sun effect on the roof 
produces an evaporative 
effect. 

Sprays for roof cooling inherent 
cause air disturbance, especia 
their direction is changed, andt 
can produce more cooling eff 
than is required to nullify 
effect on the roof. With a ¢g 
system it is safe to figure with a 
design roof temperature 5 F abov 
wet bulb temperature. While it 
true that cool air flows off a coolec 
roof, the beneficial effect should 
be relied upon to reduce the 
load of the walls. 

The cooling effect obtained 
roof beyond nullifying the sun eff 
can amount to astounding th 
savings in cases where substantia 
heat storage is possible. Where 
roof is heavy, or where heavy me 
chinery or the like is present, 24 
roof cooling can bring amazing 


sults.—S. R. 


Read 
Equipment Developments 


in every issue. 
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Informal comment on 
heating, piping, and air 
conditioning matters is 
given in this regular fea- 
ture by Samuel R. Lewis. 
consulting mechanical en- 
gineer, member HPAC’s 
board of consulting and 


contributing editors 








Piping & Air Conditioning 


Here’s an 


Town Inside Building 


Maybe a structure such as suggest 


some of the bie 


Idea: Put 


d here will never be built ul 


wartime blackout plants irent too different fro 


Vir. Lewis’ proposal, originally mack in 1922 By root ove! i! 


area half a mile square, a numbet 


could he solved it would rain 


shovelling would be a thine of 


I. 1922 I delivered a paper at 
local meeting of an engineering so- 
ciety. It embodied ideas inspired 
from experiences with the heating 
of the old Chicago Coliseum 

This paper suggested a large lofty 
building, covering an area half a 
mile square. (This, of course, was 
long before the development of ail 
conditioned blackout war produc 
tion factories such as became com 
mon, the country over, during 
World War II.) In this 1922 yarn, I 
developed the plan with glass sky 
lights in the roof and with window 
in the walls. The enclosure was to 
be provided with mechanical ven 
tilation and there were to be rail 
water reservoirs on the roof between 
the skylights so that water from 
sprinkler heads could provide arti 
ficial showers whenever desired 
This provision was suggested to 
control relative humidity and to re- 
duce dust 

Within the main building there 
were to be streets, alleys, gardens 
individual homes, and conventional! 
apartment buildings. These interio! 
structures were to be built after the 
manner of houses in tropical coun- 
tries, for privacy but not for re- 
sisting heat transfer. The over- 
head sprinkler system would per- 
mit growing grass, trees, and flowers 
and would provide splendid fire 
protection. The heat losses through 
the enclosing structure expressed 
in direct steam radiation were 800 
000 sq ft and the coal consumption 
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of heating and other probl 
you wanted it 1 1 sin 
past 
at 70 iD pel season per sq it o] radi 
ation would be 28.000 tons 


Fuel Savings 

If the area were occupied by ordi 
nary seven story apartment build 
ings, with generous allowance fo! 
streets and playgrounds there 
would be room for 16,000 apart 
ments. If these apartments wer 
outside, each would require about 
250 sq ft of radiation, or a total of 
4,000,000 sq ft. Coal consumption 


ould be 140.000 tons. or 112.000 


tons per year more than required 
Io he enclosing structure 
If the enc] dar wey ; } 
i tne enciosea area were » Oe 


reserved for detached homes, there 
could be accommodated 15.000 peo 
ple in about 2200 houst If these 
homes were outside they each 
would require about 600 sq 
steam radiation (1,320,000 sq ft 
tal) and would burn 46,200 tons ol 
coal per season, or 18,200 tons mort 
1an would be required for keeping 
them all warm inside the enclo 
structure 

I suggested that there would bi 
other substantial savings, such a 
in the reduced cost of the material 
for the uninsulated interior build 
ings and in the reduced cost ol! 
labor in constructing them, since 
work would not be interrupted by 
storms or cold weather There 
would be no expense for protection 
against freezing of pipes and storm 
sewers would not have to care for 


cloudbursts. There would be n¢ 
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costs for snow removal from side- 
walks or streets. 

People would not need to wear 
heavy clothing unless they wished 
to go outside the main building. 
Health would be improved by elimi- 
nation of weather hazards and by 
control of dust. In 1922, I ventured 
to show that the savings in cost of 
fuel by reduction in area exposed 
to heat transfer plus these other 
reductions in cost would make the 
venture profitable. 

The paper was rejected for pub- 
lication by the engineering society, 
probably as being too radical for a 
serious body, but was released by 
the society without endorsement to 
the newspapers. It was snapped up 
by a general scientific magazine and 
by the Sunday papers, and I heard 
from it even by way of the Paris 
edition of an English newspaper. 


Why Repeat the Tale? 

I repeat the gist of this tale now 
because of many successfully heated 
manufacturing buildings of com- 
mensurate size occupied during the 
war, and still in use. Inside these 
buildings there are many sheds 
and office enclosures and people 
could live comfortably in them. I 
repeat the tale after ample observa- 
tion of the thousands of miserable 
hutments clustered around our 
great universities, where the boys 
who fought for us eke out a miser- 
able existence with their little new 
families, while wading through 
snow and water to bring home food 
and to acquire a deferred educa- 
tion. 

I think of these boys trying to 
acquire enough fuel oil to keep a 
few gallons reserve in the little 
tanks on sawbucks outside their 
doors. 

I repeat the tale also as I see the 
miles of alleged modern slum clear- 
ance projects—many of them 
cheaply built, ugly in appearance, 
and designed to present the greatest 
possible area of heat-losing surface. 

I suggest that there will be sense 
in reducing the area of exposure to 
heat loss in our buildings as fuel 
becomes more costly. I suggest that 
if putting fins on a tube to increase 
heat transfer is good, then the con- 
verse—reducing skin surface of 
buildings to reduce heat transfer— 
also is good. 
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LITTLE EVIDENCE OF 
CONSTRUCTION SLOWDOWN 


In a discussion of housing in 1948 
at the annual convention of the 
Oil-Heat Institute last month, 
Thomas S. Holden, president of the 
F. W. Dodge Corp., said that “our 
estimates indicate for this year an 
overall increase over 1947 of 7 per- 
cent in dollar volume of building 
and engineering contracts. Within 
the overall 7 percent increase, we 
expect the dollar volume of non- 
residential building contracts to in- 
crease $ percent, residential con- 
tracts to increase 4 percent, heavy 
engineering contracts to increase 7 
percent.” 

While these estimates are given 
in definite figures, they are to be 
considered as general approxima- 
tions, he said. Dollar volume in- 
creases of these moderate propor- 
tions would probably mean little or 
no increase in physical volume, un- 
less unit costs decline during the 
course of the year, he pointed out. 
A modest 3 percent increase in 
housing starts over 1947 is esti- 
mated. 

These estimates presuppose a 
slowing down of the current con- 
struction boom 
perhaps during 
this second quar- 
ter, perhaps a lit- 
tle later. If this 
takes place, total 
construction con- 
tract volume of 
the first half of 
1948 will be great- 
er than the contract volume of the 
first half of 1947, and contract vol- 
ume of the second half would fall 
behind the second half of last year. 
We would expect the decline, if it 
comes, to be moderate, Mr. Holden 
stated. 

“While we believe the odds favor 
such a slowdown in the present 
boom, on the basis of our analysis 
of overall economic factors, little 
evidence of slowdown has as yet 
appeared in the statistical records 
of construction starts,” he said. 
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‘47 CONSTRUCTION 
DOUBLED WARTIME LOW 


Total physical volume of new con- 
struction in 1947 more than doubled 
the wartime low of 1944 and exceed- 
ed by 8 percent the total for 1939, 
the last year unaffected by war 
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demand, Melvin H. Baker, ch. -m,, 
of the Construction Indust. 4g. 
visory Committee, announ re. 
cently. “Moreover, the tren: 
this year is well above th 94, 
performance,” he said. 

“Using the estimates of t US 
Department of Commerce 
volume of construction 
measured in constant doll: 
index of physical volume for {9% 
is 100. In 1944 the index droppeg 
to 50, climbed back to only 545 ;, 
1945, and by 1947 had reached « 
estimated 107.6. 

“This record demonstra‘ 
efficiency and resourcefulness of th; 
building industry and is a Strikino 
example of rapid recovery from th Ke i 
severe curtailment and dislocatio; Tt 
of wartime conditions and postwar t 
controls,” according to Mr. Baker I 

“While the emphasis necessarj) 
continued to be placed on residen- 
tial construction last year, with a 
near-record volume of 
starts, a large volume of other con- 
struction was under way and wa 7s 
apparent throughout the country }: 
new stores, factories, schools, and 
hospitals of modern design. I 
should be remembered also, that i: 
addition to new construction of a! 
types, the industry was at the sam 
time meeting an abnormal, record- By” 
breaking demand for farm building 
and repair and maintenance work 

“An outstanding record has bee: 
made in construction of new indus- 
trial plants needed to meet u- Ry 
precedented postwar demands fc 
goods. As early as 1946, the physica 
volume of new industrial building 
had climbed to within 2 percent 0! 
the alltime high attained in | 
and was more than 700 percen' 
above the wartime low reached 
1943,” Mr. Baker stated. 
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CORROSION EXPERTS 
GET AWARDS 


Two eminent research autho! 
ties, Dr. Ulick R. Evans and Dr 
John M. Pearson, have been name 
recipients of the 1948 awards of te 
National Association of Corrosi0! 
Engineers. Dr. Evans was honoree 
in recognition of his outstandin 
contributions to the fundamen 
knowledge on which the practice 
control of corrosion is based, 4% 
Dr. Pearson's award was for his 0 
standing service in the applicave! 
of scientific research in the preve™ 
tion of corrosion. 
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These specifications are not to be construed 


Fas recommendations to other consultants but to illus- 
)trate this card file used by Urdahl and Everetts. 


consulting engineers, 
, and San Francisco offices. 
ployed in the Washington office. 


mplified Procedure for 
SPECIFICATION WRITING 





These cards have been published in consecutive issues 
starting in June 1947 and are concluded this month 


information about the method described in George W 
| Details of their use have been explained during their 


Campbell's article, A Simplified Procedure for Specifica- 
tion Writing, in the April 1946 HPAC, it was decided to 
run as a supplement to this article a series of specifica- 
ion cards which are used by the firm of Urdah! and 


rr 
¥ MEET a number of requests from readers for more 
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A rnoucs many articles have been 
S published describing floor panel 
\ heating systems, there appears to 
be a lack of factual data which 
would be of assistance to the design 
engineer 

This paper describes the con- 
) struction and test equipment of a 

basementless research residence 
heated by a warm air floor panel 
heating system and located at 
Edina, Minn. There were 98 ther- 
» mocouples installed at various lo- 
cations within the residence, in the 
ground beneath the concrete floor 
§ slab, and in the ground at distances 

approximately 60 and 1200 ft 
from the residence. 

The entire research project has 
}deen coordinated with the Panel 
| Research Program of the AMERICAN 
Society OF HEATING AND VENTILATING 
ENGINEERS and will provide test 
data and results on ground temper- 
ature distribution, heat losses to the 
ground, heat losses through con- 
crete footing walls, heat losses 
around the perimeter of the con- 
crete slab, inside air temperature 
distribution, temperature distribu- 
“on across the surface of the panel, 


ioe Sociate Professor and Head of the Divi- 
ore 7 iting, Ventilating and Air Condi- 
Unine Mechanical Engineering Department, 
_ rsity of Minnesota. Member of ASHVE 
Meeting nt gation at the Semi-Annual 
WxD Vine, he American Socrery or HEATING 
a ENTILATING ENGINEERS, Bretton Woods, 
June 1948 
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SUMMARY—Heat losses through 
floor slabs together with perime- 
ter losses are of major impor- 
tance in floor panel heating of 
basementiless houses. Ground 
temperature data reported were 
obtained from a field test on a 
research residence under actual 
operating conditions and indicate 
that floor pane!s on the ground 
shou'd include materials of in- 
sulating value. 


and methods of control for floor 
panel heating systems. 

The test program is to cover ap- 
proximately a two-year period. Dur- 
ing this time test data will be re- 
ported showing results for approxi- 
mately one year of normal occu- 
pancy and for a nine-month period 
during which time the residence 
will be unoccupied but maintained 
at an inside air temperature of 70 F 
throughout the time that heat 
would be required. 


Residence Construction 


The research residence is of the 
flat roof type, has no basement, and 
is heated by means of a floor panel 
forced warm air heating system 
The wall construction consists of 
two 4-in. dry-tamped concrete walls 
enclosing a 2% in. space filled with 
insulation. Inside finish consists of 
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Ground Temperature Distribution With 


a Floor Panel Heating System 


By A. B. Algren*, Minneapolis, Minn. 


a vapor resistant membrane and 


plaster bond applied directly to the 


inside concrete surface, and cov- 
ered with gypsum plaster. The ex- 
terior finish consists of a pneu- 
matically applied flash coat of 
white sand and cement. The foot- 
ing walls extend below the frost line 
The roof and ceiling are of stand- 
ard wood frame construction with 
2 in. by 6 in. joists spaced 16 in. on 
centers, with 4 in. of insulation be- 
tween the joists. A vapor resistant 
membrane was applied to the warm 
side of the joists, with plaster bass 
and plaster for the inside finish 
The floor construction consists of 
a vapor resistant membrane laid di- 
rectly on the ground under a 9 in 
washed gravel fill and flashed up 
the sides of the footing walls to 
approximately the finished floor 
level. A 4 in. concrete slab was 
poured over the gravel fill, and an 
air space varying from 4 to 6 in. in 
depth was provided by use of con- 
crete curbing and columns for sup- 
porting a 2 in. thick reinforced 
concrete floor slab. An asphalt 
treated insulating board, 1 in. thick 
and 12 in. deep, was placed between 
the footing walls and the edge of 
the floor slab. The air space formed 
by two concrete slabs provides a 


duct system for circulating warm 
air. The proper air circulation and 
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distribution for supplying heat to 
the floor panel has been provided by 
the engineered location of the con- 
crete curbs under the finished floor. 
Supplemental heat and ventilation 
can be supplied to each room from 
the warm air plenum chamber un- 
der the finished floor through risers 
and high side wall registers. 

Inasmuch as the research project 
includes a study of different con- 
trol methods, the required wiring 
details were taken care of during 
construction. The control system 
now being used is operated by out- 
door and indoor temperature and 
regulates both the room air temper- 
ature and the warm air heating 
medium. Other methods to be stud- 
ied include the conventional ther- 
mostatic control and the electronic 
control systems. 


The heating plant consists of a 
gas-fired, forced warm air furnace 
with top outlet and bottom return. 
Propane is used for fuel. 

Fig. 1 shows the east and west 
elevations of the research residence. 
Both the south and west exposures 
of the living room c mtain large 
picture windows, the total glass 
area for the living room being 69 
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Fig. 2—Floor plan of Research Residence 


percent of the floor area. This de- 
sign provides a means for studying 
the effect of solar radiation for both 
winter and summer operation. The 
high ribbon type windows as shown 
by the east elevation are continuous 
and carried around to a section of 
the south exposure. The total glass 
area for the residence is approxi- 
mately 38 percent of the total floor 
area. As this percentage of glass 
area is seldom exceeded, the results 
obtained from this study should be 
of some assistance to the design 
engineer in providing information 
on the effect of large glass areas in 





Fig. 1—Research Residence 
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x-—ROOM AIR THERMOCOUP. FS 
SUPPLY REGISTERS HIGH SIDE wai, 
BASEBOARD RETURN 


residences employing floor pan 
heating. Insulating glass througb- 
out the residence consists of doub\ 
panes enclosing a 14 in. hermetica- 
ly sealed space containing debhy- 
drated air. 

The floor plan for the residenc: 
is shown in Fig. 2 which also indi- 
cates the location of: static pres- 
sure openings in the floor used for 
measuring the static pressure dro; 
through the system and als 
through two of the room circuits 
the thermocouple locations fo 
measuring room air temperatures 
air temperatures adjacent to the 
thermostat, and register outlet air 
temperature. Room air temper:- 
tures are read at points 3 in. above 
the floor, at the 5 ft level, and at! 
in. below the ceiling. The floor pla: 
also shows the location of riser 
and registers used for supplying 
supplemental heat and ventilation 
to the various rooms. A single base- 
board return as shown in the pia! 
provides a means for returning room 
air to the furnace. 


Fig. 3 shows the plan view of ‘' 
air distribution system, togethe j 
with a sectional view of the wa 
and floor construction. 


Warm Air Distribution in 
Floor Panel 


As the residence was designee 
primarily for the purpose 0! 
taining the public’s reaction | 
functionalism in present home ce! 
struction, it was decided to emp’ 
a forced warm air floor pane! hea* 
ing system and incorporate, in 
design, methods of supplying >” 
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Fig. 3—Plan view of air distribution system 


supplemental heat and ventilation 
by the use of a single system. 

The location of the 4 in. concrete 
curbing previously mentioned is 
shown in the plan view of Fig. 3. It 
serves the dual purpose of giving 

' directional flow to the heated air 
© and, in conjunction with the 8 in. 
' diameter concrete columns, assists 

in supporting the finished concrete 
= floor. 
TO} : Mass type dampers in the return 

' cireuit from each room _ provide 
means for volume control. Outside 

» air for ventilation is supplied 
: through the fresh air intake as 
» shown in the figure. The locations 

' of the ground series thermocouples 
» are indicated by the letters A, B, C, 
» OD,E,F, and G in Fig. 3. 

Results of tests on the supply and 
return air circuits, shown in Fig. 3, 
have provided data for simplifying 
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Fig. t—Thermocouple locations, 


Series B, C, D 





Heat 
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the design and thereby reducing the 
static pressure loss for the system 
The present design eliminates all 
dampers with the exception of the 
supply and return dampers at the 
furnace. 


Thermocouple Location 


Figs. 4, 5, and 6 show the thermo- 
couples located within and below 
the panel, together with ground 
thermocouples situated 60 ft west 
and 1200 ft southeast of the resi- 
dence. The temperatures recorded 
by the outside ground thermo- 
couples are used as datum points in 
making an analysis of heat gain to 
the ground underneath the floor 
panel. 

Fig. 4 shows a sectional construc- 
tion detail of floor panel and foot- 
ing wall, together with thermo- 
couple locations for the south living 
room exposure. A solid concrete 
footing wall was used only for the 
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Series E, F, G 


double 
of in- 
In- 
footing 


footing walls were of the 
wall construction with 2% in 
sulation, as shown in Fig. 5. 
sulated and uninsulated 
walls were used in order to deter- 
mine not only the effect of insulat- 
ing the footing wall but its 
practicability from a construction 
viewpoint. 

Fig. 6 shows the location of ther- 
mocouples in the center of the liv- 
ing room and also the two series of 
thermocouples located in the 
ground away from the residence 
The thermocouples under the resi- 
dence were carried to a depth of 6 ft 
and the ground datum thermo- 
couples to a depth of 16 ft. 

All of the thermocouples are 24 
gage, copper-constantan wire and 
have been protected from ground 
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south living room wall. All other moisture by encasing each thermo- 
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couple in a thin wall rubber tubing 
sealed at the end. 


Test Results 


When the project was begun, 
plans were made for completing the 
residence by December 1, 1946. Due 
to material and labor shortages, the 
residence was not completed until 
February, 1947. Because of the de- 
lay in completing the residence, it 
was decided to take weekly readings 
of all the thermocouples for the 
balance of the heating season and 
to make a continuous record of the 
most important temperatures dur- 
ing the following heating season. 
From a study of the test data it was 
possible to select the residence and 
floor panel temperature locations 
which showed the quickest response 
to any variation in operating con- 
ditions. Automatic recorders have 
been installed for furnishing a con- 
tinuous record of these tempera- 
tures for tests following those re- 
ported in this paper. All other tem- 
perature readings, together with a 
complete traverse of floor surface 
temperatures will be read weekly 
for subsequent tests. A report cov- 
ering these test data will be pub- 
lished at the conclusion of the pres- 
ent heating season. 

Fig. 7 presents ground tempera- 
tures for January 3, 1947, before the 
finished floor was in place but with 
the furnace in operation. During 
this period of operation the room 
air temperatures were miantained 
at approximately 60 F. The tem- 
perature data shown are given 
mainly for the purpose of indicat- 
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ing ground temperatures. before 
construction was completed. 

The temperatures shown in Fig. 8 
give ground temperatures six weeks 
after the residence was completed 
and with the heating plant in op- 
eration. An analysis of these tem- 
peratures indicates that the heat 
loss around the perimeter of the 
floor panel, together with the heat 
gain to the ground under the slab, 
presents a loss that should be given 
consideration in all floor panel 
heating designs. This would also be 
true for all constructions where the 
floor slab is laid directly on the 
ground and other methods of heat- 
ing are employed. 

The desirability of insulating the 
perimeter of the floor panel is quite 
evident from the temperature drop 
across the insulation which is 19.8 
deg for the west wall and 22.3 deg 
for the south wall. When the tem- 
perature drop across the insulation 
or construction is known, together 
with its conductivity or conduc- 
tance, the loss in Btu per hour can 


Table 1—Heat Lesses Behind Panel (March 26, 1947) 


Construction Location 
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be calculated by 
equation: 


Q AC (At) 
where 


Q Btu loss per hour 


area, square feet 


i 


( conductance of mat: 
rial, Btu per (hi 
(square foot) (F dk 
(see Table 1) 

At temperature drop, F 

degrees 


For the temperature drops as re- 
ported, and assuming an area 
sq ft, the heat loss through 
perimeter insulation would am 
to 10.1 Btu per (hr) (sq ft) for the 
west wall and 11.4 Btu per (hi 
ft) for the south wall. The diffe: 
ence can be attributed to the addi- 
tional insulation in the west footing 
wall. Likewise, an analysis o 
temperatures on each sid 
footing walls at a distance of 
below the ground level shows at 
perature drop across the insulated 
footing wall of 27.2 deg as compared 
with 7.4 deg for the uninsulated 
footing wall. Expressed in terms 
Btu, these values become 3.29 B! 
per (hr) (sq ft) for the insulatec 
footing wall and 8.43 Btu per 


Conductance of Temperature 5 


Material or Section Drop 
Btu per(hr) (sq ft) F Deg 
(F deg per ft) 
25/32 in. Insulating Board West wall perimeter 0.512 19.8 
25/32 in. Insulating Board South wall perimeter 0.512 22.3 
2’ in. Insulation—2 West wall—1 ft below 0.121 27.2 
4 in. Concrete walls ground level 
10'5 in. Concrete footing South wall—l ft be- 1.14 74 
wall low ground level 
2', in. Insulation—2 West wall—3 ft below 0.121 7.6 
4 in. Concrete walls ground level 
1012 in. Concrete footing South wall—3 ft be- 1.14 2.1 
wall low ground level 
4 in. Concrete slab 1 ft from west wall 3.00 2.2 es 
4 in. Concrete slab 1 ft from south wall 3.00 4.7 . 
4 in. Concrete slab Center of slab 3.00 18 : 
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, i » distri i 
sq ft) for the uninsulated footing ature distribution 
jit below floor panel. 


wall Aug. 21, 1947 yao acon Sonnet 
This same relationship exists also 





at the 3 ft depth where temperature this section would be materially ri that the ground temperatures unde! 
drops were 7.6 deg and 2.1 deg with duced the center of the concrete slab in 
orresponding Btu loss of 0.92 Btu The temperature distribution a creases approximately 3 deg at all 
er (hr) (sq ft) for the insulated shown in Fig. 8 also indicates that temperature points down to a 6 ft 
tine wall and 2.40 Btu per (hr) the maximum heat storage occurs depth. These temperatures are con 
sq ft) for the uninsulated footing in the ground under the center of sistently lower than temperature 
wall the slab and decreases to a mini at corresponding levels at the foot - 
‘aa effect of heat storage is indi- mum at the perimeter of the slab ing walls and also at the level 60 ft y, 
ated bya comparison of the ground At the center of the slab the tem rom She remcence. As would & ~ 
temperatures of Fig. 7 with those perature drop across the 4 in. of expected, insulating the footing wall eS 
f Fig. 8. At the 1 ft and the 6 ft concrete is 1.8 deg and, expressed in has very little effect on the ground a 
Sievels. it will be noted that the terms of Btu, amounts to 54 Btu vemperatures during this relatively Zz: 
= cround temperatures below the cen- per hour per square foot. Table 1 short summer cycle a 
ster of the living room have in- gives a summary of the losses as Figs. 7, 8,9, and 10 are shown pri = 
S creased from 33.2 to 75.3 F and from discussed marily for the purpose of presenting As 
§ 43.6 to 55.6 F, respectively. A further Fig. 9 shows temperatures for May test data, and they indicate the = 
analysis of the temperature drop 13 and, as would be expected, the temperatures that existed on the a 
across the 4 in. concrete slab again temperature differences decrease as day the readings were taken. Figs be 
© indicates the effect of the insulated the outside air temperature increas 11, 12, 13, and 14 show average Se, 
S footing wall on reducing the heat es. By an analysis of the test data sround isotherms for various peri > 
Teosnas around the perimeter of the as shown in Figs. 8 and 9 it is evi ods from the time the test was a 
lab. At a distance of 1 ft from the dent that in the design of floor begun up to and including Octobe 
Swest wall the temperature drop panel heating systems the heat loss = 1947. The ground isotherms, as 
across the 4 in. concrete slab is 2.2 es through the floor construction shown in these figures, are plotted 
deg and at a disiance of 1 ft from and footing walls present a greater from the average of all readings 
pthe south wall it is 4.7 deg, as shown problem in areas where sub-zero taken during the test period as in 
in Fig. 8. Expressed in terms of Btu. temperatures exist than in those of dicate d 
this would be approximately 6.6 Btu more moderate climates With aocmmenne to Fig. 11, the ma- 
3 per (hr) (sq ft) for the west expo- jor heat losses occur through the 
t sure with an insulated footing wall Summer Ground Temperatures uninsulated south footing wall at a 
and 14.1 Btu per (hr) (sq ft) for . aro Se on om 
the south exposure with an unin- ay Sane eesee Senenee were aves Sh. nemaeng Sones’ at the 
sulated footing wall. taken throughout the summer; Fig. perimeter of the slab. The isotherms 
These losses indicate paths of 10 shows the ground temperatures from 54 to 70 F inclusive converge 
gh heat conductivity along the for August 21, 1947. It will be noted at this point in the south footing 
perimeter of the slab as they allow . oa ' 
the heat to flow through the 4 in a ae , 
concrete slab around the end of the G| cursor an 
ngid insulating board and through | e— TT gis 
me concrete footing wall. This mt NS = = or ——— . ' 
effect is clearly indicat ape ee eos+ +h eSB ; i 
“ect is clearly indicated by study- wi on 
ing the ground isotherms, as shown oe Re ———— ! os 
Fig. 11. If the rigid insulating = TERS —— T/T A 
ard were extended to a depth of Fig. 11—Average mes wt F ae ? se° y ] 
| ‘t below the ground level or at ground isotherms, = **~ Ro eine ore 
: Mar. 4 to Apr. 1. ~~ | Sek, O — 


“ast below the fill, the heat loss at 1947 






Heating, Piping & Air Conditioning, May 1948 115 































Fig. 12—Average ground isotherms, Apr. 29 to May 13, 1947 


wall but are fairly uniformly dis- 
tributed as to depth in the west 
footing wall. Tracing the 54 F iso- 
therm, it can be noted that it ex- 
tends from the 6 in. depth at the 
south footing wall to approximately 
the 6 ft depth at the center of the 
room to the 2 ft 4 in. depth at the 
west footing wall. The value of 
insulation is quite apparent. 

In Fig. 12 the isotherms appear 
to be approaching a phase relation- 
ship due to the change in the sur- 
rounding ground temperatures. The 
average outside air temperature for 
this period was found to be 60 F, 
while for Fig. 11 it was 30 F. This 
resulted in an increase in the sur- 
rounding ground temperature with 
the highest now being at the 1 ft 
depth and the lowest at the 6 ft 
depth. The rapid change indicates 
that the conductivity of the soil is 
high and does not offer much re- 
sistance to heat flow. 

The ground isotherms of Fig. 13 
show conditions near the end of a 
prolonged hot spell during which 
time the maximum outside air tem- 
perature reached 102 F. The direc- 
tion of the isotherms is reversed 
which indicates that the ground 
temperatures under the concrete 
slab are lower than the ground tem- 
perature adacent to the footing 
walls at the same level. Also start- 
ing at the 1 ft level and continuing 
down to the 6 ft level, it will be 
noted that the ground temperatures 
under the center of the concrete 
slab are consistently lower than the 
ground temperatures at the corre- 
sponding level 60 ft from the resi- 
dence. Likewise, the ground tem- 
perature under the center of the 
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room and at the 6 ft level increased 
from 58 F, as shown in Fig. 12, to 
approximately 61.5 F. This temper- 
ature rise indicates a heat storage 
during the summer season and 
would result in a decrease in heat 
loss through the ground slab at 
least during the beginning of the 
next heating season. The effect of 
the insulated footing wall as com- 
pared with the uninsulated footing 
wall appears to be negligible for the 
summer period. 

The isotherms of Fig. 14 are 
plotted for the beginning of the 
present heating season and show 
the same trends as the isotherms of 
Figs. 11 and 12. 


Effect of Moisture in Soil 

A factor of major importance 
when calculating heat losses to the 
ground is the initial moisture con- 
tent of the soil and the moisture 


Table 2—Test Report on Soil Sample* 


Mechanical Analysis 
Silt 54.6%; Clay 

Physical Constants 
Moisture, Field Condition — 23° 


16.4%; Sand 


“Tests conducted by Professor Miles S. Kersten of the Engineering Expe: 


University of Minnesota 


Table 3—Results of Conductivity Tests 


Test No. Density 


Lb/cu ft 


82.6 
93.0 
93.0 
93.0 
93.0 
92.4 
92.4 
° , 92.4 
4 92.4 

10 92.4 
Calculated 115.0 


Sus Hunein~ 
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Fig. 13—Ground isotherms, Aug. 21, 19! 


29.0% 


©: Density (dry basis) 


Moisture Mean K 
Percent Temperature 1 3q 
F F 
1.23 70.0 
1.23 70.3 . 
1.23 40.1 a 
1.23 24.9 o 
1.23 —19.9 4 
16.70 70.1 —_ 
16.70 40.1 Ra - 
16.70 25.1 on 
16.70 —19.9 - 
23.0 70.0 ’ 
23.0 70.0 






migration over several heating » 
sons. In order to determine if , 
variation in ground conditions 
curs from one heating season 
another, soil tests were made befy: 
the floor panel was laid. Field t 
were made to determine the moi. 
ture content of the soil. Laborato, 
tests were made on an average san. 
ple of the soil collected at dep 
of from 1 to 3 ft. In order to obtg: 
representative results, approximat: 
ly 200 lb of soil were used for tes 
ing. Test results are reported 
Table 2. 

Results of a number of tests 
ducted on different soils at the E- 
gineering Experiment Station, Un- 
versity of Minnesota, show that: 
increase of 1 lb in density increas 
the conductivity by approxima‘: 
2% percent. Applying this corr 
tion to the test results of Tabi 
values of k for the soil at 115 |b» 
cubic foot density and 23 perc 
moisture content would be 17.22 8: 
per (hr) (sq ft) F deg per in.a 
mean temperature of 70 F 




































115 Ib per (cu ! 








ad —— 6-10" - Fig. 14—Average 
ground isotherms, 




















f 
m af “AVERAGE ~ ( i 
te ‘ OUTSWE an ct. « to Oct. 28. 
. TEMP + 59° — 
ne a ——— 1947 
4a 
+ 
In order to make a graphical an- 
¢ ahd alysis of heat flow, it was necessary 
4 ‘ to assume steady flow conditions 
os} } t 
: and also that the lines of heat flow 
are perpendicular to the isotherms 
see The section under the center of 
‘ the concrete slab and between the 
1 and 2 ft levels was selected for 
this study. 
a o—— 52.8 
An analysis, of the test data shows 
a temperature drop of 2.0 deg (Table 
Although the ground isotherms Q 4) and a drop of 1.5 deg (Table 5) 
iven in Figs. 11 to 14 inclusive show through the 4 in. concrete slab 
Shere the major heat losses occur ee, 2 —— These temperature drops would be 
floor panel construction, they do : f ' affected by the temperature of the 
DD ily eans for mak- F ; ati > he > OF . 
; ot readily present m - f Pa a re 4 -_ heating medium which was 87.8 F 
Mng an analysis of any physical and 87.1 F, respectively 
ye La : o = o | : a 
anges that occur in the soil under | | | a With a conductivity value k of 
Mhe concrete slab. — ial A 12.0 for the concrete, the heat loss 
is analysis, ’ , / 
In order to make al) / y ‘t, it through the slab at the selected sec- 
Mihe test data with respect to the ~ : Se 12.0 id 
Sar. i : e — x = < a 
eries A thermocouples for the pe- tion would be 2.0 6.0 Btu eA 
ep iods of February 18 to April 22, Fig. 15 Graphical solution for heat 4 f. 
bt > conductivity of soil x 
mi 947 and October 7 to December 18, 12.0 a. 
mate > . . rt) « c x en 
- 947 were selected and are shown per (hr) (sq ft) and 1.5 ; 45 = 
. —_ 
dn Tables 4 and 5, respectively. Tem- . 
*¢ “Wiberatures at the various locations Series A thermocouples would be B*¥ per (hr) (sq ft), respectively Zz 
Ban be determined by referring to the least affected. The ground iso- Assuming these values to represent a, 
MPigs. 4, 5, and 6. As the effect of therms of Figs. 11 to 14 inclusive the quantity of heat flowing =< 
*=“Blab perimeter and footing wall indicate that the horizontal tem- through the gravel fill and the soil 2 
psses decreases as the distance perature drop through this section and using the following graphical < 
way from the points increases, is relatively small. solution (see Fig. 15), the conduc- 
. le 
eo, 
Table 4—Test Data for Series A Thermocouples for the Period February 18 to April 22, 1947. Average Indoor Temperature, y of 
- . cd 
Die 2 ‘ 1.0 I A 
lo pe Thermocouple Designation 4 
" Date - 
> A-1 A-2 A-3 A-4 A-4a A-5 A-6 A-7 A-8 A-9 A-10 4 
= ebruary 18 8 . 81.0 87.0 84.5 81.0 66.8 58.3 50.6 45.2 44.8 14.0 12.8 Z 
ebruary 21 == 83.2 87.0 84.8 81.7 72.4 66.8 57.5 51.0 47.3 45.2 44 ; 
epebruary 25 , : . .. 84.0 84.7 83.0 82.7 76.2 725 64.0 54.7 48.8 i5.8 445 - 
4 arch 4 93.3 93.4 94.8 93.2 83.8 80.2 72.; 65.2 57.3 52.3 19.6 
Search 17 ’ . 98.3 99.4 97.9 948 82.6 78.1 705 64.7 59.7 55.6 53.3 
BMarch 26 : Nia .. 85.5 87.8 87.5 85.7 778 75.3 71.7 64.7 62.5 60.5 55.6 
April 1 ; 82.7 84.6 84.2 82.3 78.0 75.3 71.4 66 9 63.5 59.5 55.3 
pril 15 .. 80.7 81.6 81.2 80.8 77.9 75.0 71.3 67.7 64.9 60.9 57.0 
mApril 22 83.6 84.7 84.3 81.3 76.2 73.1 69.5 66.2 63.0 60.0 55.3 
pe verage — 87.8 86.81 84.83 72.73 66.53 
. Mable 5—Test Data for Series A Thermocouples for the Period October 7 to December 18, 1947. Average Indoor Tempera- 
ture, 75.5 F 
Date Thermocouple Designation 
A-1 A-2 A-3 A-4 A-4a A-5 A-6 A-7 A-8 A-9 A-10 
Clober 7 saves 82.5 80.2 79.0 77.3 74.5 73.6 71.8 69.8 67.6 65.6 63.1 
Dctober 14 ‘a 80.5 80.5 79.8 77.9 75.2 73.5 71.2 69.3 7.5 65.6 62.7 
Uctober 24 83.2 83.5 83.0 82.0 77.0 73.8 71.3 69.1 67.2 65.0 63.5 
: petober 28 + 85.4 84.0 82.5 81.5 77.1 74.6 72.1 69.2 67.0 65.0 63.0 
é ‘ovember 4 s< ee 83.8 82.8 81.0 78.0 75.7 73.4 70.4 68.0 65.7 63.2 
sovember 11 84.8 85.5 86.1 85.2 80.2 77.1 74.1 71.0 68.8 66.4 63.6 
sovember 18 86.0 87.0 87.4 85.8 81.0 77.6 75.0 71.8 69.4 66.9 63.5 
; ovember 25 87.6 87.8 88.6 87.0 83.4 79.7 76.2 72.3 69.0 66.1 63.7 
4 December 2 rf 88.6 89.0 89.9 89.3 84.6 81.4 78.0 73.9 70.4 67.3 64.3 
. Yecember 9 ia : 100.4 102.0 101.0 98.8 88.9 82.8 78.3 74.5 708 67.3 63.8 
Becember 18 hua . 95.4 96.1 96.2 94.5 86.5 82.2 78.6 74.9 71.0 67.7 64.9 
verage ee alee somes 86.94 85.48 77.46 74.55 . 
utdoor temperature on December 9: —12 F 
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conductance of material, Btu ground before the concret:« 

per (hour) (square foot) (F poured. The application of 
k 

the contact of the ground 


deg) 

x atively dry air not only th 
ae. conductivity of material, Btu the soil but also redu 
tivity of the soil can be calculated per (hour) (square foot) (F = on 
= aos : ture content as indicated b 
as follows: deg per inch). eased value of k based 

x thickness or depth of material, CIVESES VEINS G asec 0 
let, inches. data of Table 4. The va 
Q Quantity of heat flowing, Btu At temperature difference (t; — tz). calculated from the test 
per hour (assumed to be the : Table 5 is in agreement 
same as that flowing through From test data (Table 4), A-5 and A-6: ; ’ ; 
lane ateiantia: oleib és 727 value of k determined by t 
ty temperature of ground isotherm t» 66.5 would indicate that if the 
at 1-ft level. Q 6.0 (by previous calculation) content of the soil were 
te temperature of ground isotherm es he ae during the heating sea 
at 2-f+ level. 6.0 1 x (72.7 66.9) ist ; duri ; 
4 . ‘ s F g t 
x distance in inches between iso- 12 moisture gain a ag 
therms (12 in.). k 12 Btu per (hour) (square foot) would tend to maintain a 
x’ distance in feet and equal to a (F deg per inch) moisture content for the | 
by construction. a : ’ : said 
: From test data (Table 5), A-5 and A-6: of each heating season 
then, ty 775 results covering the present 
Q ACA t 74.6 season should provide addi: 
k Q 4.5 formation for checking thi 
qd r’) \t . = . 
© ~ i5= 1 (77.5 — 74.5) sion. 
k -_ 12 : , Complete test data 
. ¢ > : tu per (hour) (square toot) 
v=% 2 at amount of heat OF Py inch) ground and slab temperat 
flowing through channel 1 ft March 4, 1947 and Decembe: 
square and 12 in. in depth Because the ground froze before are shown in Tables 6 and 7 
where the floor panel was constructed, it spectively. An analysis of this & 
Q heat flowing, Btu per hour was necessary to thaw out the data also indicates an incr: 
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| (Mean Outdoor Temperature 20 F; 
= 933 B-6 56 5 
A 934 B-7 52.4 
i: 94.8 B-8 48.8 
s ae ~e 3 0 
4 83.8 - 5 
7? 30.2 
. 72.3 wae 
BA-6 652 C-l 62.2 
BA-i 57.3 C-la 89.3 
BA-8 523 CvIb 82.8 
A-9 28 C-lc 94.7 
A-10 :, C-2 59.3 
- » 
B-! 101.8 a as 
Z. 5 108.6 ~ - 
B-< 99 5 C-5 47.8 
+ 91.2 
Sp-4a 70.6 D-1 42.3 
ips 63.8 D-2 43.3 





var - 
Table ‘ 


(Mean Gutdoor Temperature 15 F; 


4. 95.4 B-6 65.6 
\. 96.1 B-7 63.7 
‘. %.2 B-8 62.0 
4-4 945 B-9 60.5 
A-4 85.5 B-10 58.8 
A-5 83.2 
A-6 Lp : C-1 63.9 
Ai Lad C-la 89.0 
+ as C-Ib 86.0 
B-10 —~ = $3.9 
C-2 62.0 
‘ ‘ C-3 57.5 
B-| +a or 58.0 
B-2 100.1 
Tt 99.0 C-5 58.4 
= B-4 94.9 
B-4a 78.0 D-1 50.0 
B-5 700 D-2 55.5 


moisture content and conductivity 


‘during the summer season 


The curves in Fig. 16 show the 


Srelationship between ground tem- 


Speratures 60 ft from the residence, 


© sudden 






average ground temperature below 
the conerete slab, and the mean 
/daily outside air temperature. Any 
changes in temperature 
have very little effect on ground 


» ‘emperatures below the 1 ft level 


Although the investigation is not 

mpleted, the test data to date 
substantiate the following conclu- 
ions, the importance of which 
would undoubtedly be governed by 
the outside design temperature and 
the physical properties of the soil 
in that particular locality: 


|. Perimeter losses for concrete slabs 
aid on the fill should be given added 
consideration. The concrete slab should 
not be in direct contact with the con- 
crete footing wall as this provides a 
path of high heat flow and will mate- 
rially decrease the effect of insulating 
‘the under side of the slab. Approxi- 
mately 1 in. of insulation should be in- 
stalled a1 und the perimeter of the slab 
‘or reducing heat losses and providing 
én expansion joint for the concrete. 


Heatin 


Table 6—Ground and Slab Temperatures on Mar. 4, 


1947 


frerage Indoor Temperature 75 F) 


E-1 110.8 F-4 56.: 

E-2 111.3 F-5 igs 

E-3 103.1 

E-4 96 4 , . 

E-4a 7324 ©! 29.2 

E-5 702 G-2 39.4 

E-6 61.8 

E-7 54.7 X-In 26.9 

E-8 49.6 X-2n 28.2 

E-9 46.5 X-3n 30.5 

E-10 45.2 X-4n 32.5 
X-5n 348 

F-1 69.6 X-6n 15.5 

F-la 843 X-7n 

F-lb 87.8 X-8n 

F-le 103.4 X-9n 

F-2 70 3 X-10n 

F-3 64.4 X-12n 


Ground and Slab Temperatures on Dec. 18, 1947 


dverage Indoor Temperature 75.5 F) 


E-1 99.4 F-4 63.6 
E-2 103.0 F-5 58.8 
E-3 103.2 G-l 19 
E-4 100.0 o n 

G 51.4 
E-4a 818 
E-5 74.5 X-lr 5 
E-6 68.3 X-2r 18.0 
E-7 63.0 X-31 40 
E-8 61.0 X-41 42.4 
E-9 59 8 X-5r 447 
E-10 58.9 X-6n 16.7 

X-7r is 
F-1 718 X-8n 19.8 
F-la 91.8 X-9n 50.7 
F-lb 90.1 X-10n 51.5 
F-1¢ 96.0 X-12n 52.7 
F-2 74.0 X-1l4n 53.3 
F-3 68.0 X-16n 53.7 


2. Heat losses to the ground can be 


materially decreased by insulating the 
footing walls. The practicability of this 
application is still questionable. Better 
results could be obtained by eithe: 
making the insulation an integral part 
of the concrete slab or applying insula- 
tion between the concrete slab and the 
fill. 

3. A 4 in. concrete slab laid on 9 in 
of fill does not provide sufficient re- 
sistance to heat flow. Additional insula- 
tion would decrease the temperature 
drop of the heating medium and should 
provide a more uniform panel surface 
temperature 

4. The use of a vapor membrane un- 
der the fill material does not appear to 
have any effect upon the moisture 
movement in the graund under the slab 

5. The test results indicate that the 
moisture content of the soil under the 
concrete slab does not change mate- 
rially from season to season 
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WILBUR WATSON ASSOCS. 
MARK 40th YEAR 


Wilbur Watson Associates, Cleve- 
land, Ohio, one of the country’s 
leading industrial design firms, has 
issued a brochure marking the 40th 
anniversary of the founding of the 
organization. The firm, which was 
organized by Wilbur Jay Watson 
has been active in the designing of 
buildings, which 
marine structures, 


many important 
include 
and college buildings, and particu- 


schoo! 


larly office and commercial build 
ings 

The present partnership was 
formed in 1945 by A. G. Hall, archi 
tect, T. E. Terry, engineer, M. O 
Backlond, engineer, and L. H 
Pogalies, engineer. Mr. Pogalies, a 
member of the ASHVE since 1931, 
joined the firm in 1916 when it was 
known as Wilbur J. Watson and Co 
Hall, Terry and Backlond 
have also been connected with the 


Messrs 


organization for a number of years 


-— 


KENNARD APPOINTS 
MICHIGAN REPRESENTATIVE 


David S. Falk has been appointed 
Michigan representative for the 
Kennard Corp., St. Louis, Mo. Mr 
Falk has been associated with the 
heating and air conditioning in- 
dustry in the Detroit area for the 
past eleven years 

Prior to becoming a manufactur- 
er’s representative Mr. Falk had 
been employed as a sales engineer 
in the Detroit office of The Trane 
Co., and had served for nearly four 
years in the armed forces as an en- 
gineering officer engaged in sani- 
tary engineering and _ industrial 
dust control work. He received his 
bachelor’s degree in mechanical en- 
gineering from the University of 
Michigan in 1936. 

Mr. Falk joined the Society in 
1943 and is a member of the ASRE, 


National Society of Professional 
Engineers, American Public Health 
Association, and the Engineering 
Society of Detroit 
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HEAT TRANSFER & FLUID 
MECHANICS INSTITUTE 


An Institute on Heat Transfer 
and Fluid Mechanics has been 
scheduled for June 21, 22, 23, to be 
held for one day each on the cam- 
puses of the University of Califor- 
nia, Los Angeles, University of 
Southern California, and the Cali- 
fornia Institute of Technology, re- 
spectively. 


The Institute will present papers 
on the basic nature of heat trans- 
mission and fluid flow, in a program 
of high scientific level truly repre- 
sentative of the present state of 
engineering science. 


In view of the nature and aims 
of the Institute, and the impor- 
tance of this occasion, the Council 
of the AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS has 
authorized participation by its 
Southern California and Golden 
Gate Chapters. The Golden Gate 
Chapter has appointed as its rep- 
resentatives Edward W. Simons and 
Oliver W. Johnson; alternates, 
Frank L. Nemec and Keith O. 
Alexander, of San Francisco. 


Heat transfer, at sub- and su- 
personic speeds, boiling of liquids, 
heat transfer in porous metals, 
dynamics of cavitation, fluid flow 
at low pressures, and stability of the 
boundary layer with and without 
gas injection are among the vital 
subjects of the day to be consid- 
ered. 







Left to right—Royce Hall at UCLA, Ricketts House at CIT, and Edward L. Doheny, Jr., Memorial Library 
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The sessions have been scheduled 
as follows: June 21—University of 
California, Los Angeles; June 22—- 
University of Southern California; 
June 23—California Institute of 
Technology. 


General Chairman is Prof. Robert 
T. Knapp, director, Hydro-dynam- 
ics Laboratory, California Institute 
of Technology. Prof. L. M. K. 
Boelter, dean, College of Engineer- 
ing, University of California, Los 
Angeles, is Chairman of the Papers 
Committee. J. C. Dillon, University 
of California, Los Angeles is Chair- 
man of the Program Committee. 


The Institute is sponsored by the 
California sections of the following 
organizations: American Institute 
of Chemical Engineers, American 
Society of Civil Engineers, AMERICAN 
SOCIETY OF HEATING AND VENTILATING 
ENGINEERS, American Society of Me- 
chanical Engineers, the Institute of 
the Aeronautical Sciences, the Fluid 
Mechanics Division of the American 
Physical Society, the Jet Propulsion 
Laboratory of the California Insti- 
tute of Technology, Project SQUID, 
a cooperative research project of 
five eastern universities and Cali- 
fornia Institute of Technology, 
Stanford University, University of 
California, University of Santa 
Clara, University of Southern Cali- 
fornia. 


On the third day, the Institute 
will hold a joint meeting with the 
Fluid Mechanics Division of the 
American Physical Society. Other 
meetings of that Society will be 
held on June 24, 25 and 26. Another 
interesting event will be a Sympo- 
sium on Heat Transfer Problems in 





Jet Propulsion which will 
on Thursday, June 24, an 
will be sponsored by the Jet 
sion Laboratory of the C 
Institute of Technology an: 
SQUID. 


NEW RADIANT 
HEATING BOOK 

Radiant Heating, by 
Shoemaker. This book cont 
merous illustrations of m¢ 
constructing and installing 
heated panels in different 
buildings. 

One chapter is devoted t 
scription of boilers and hea 
ators, and the factors 
their heat output and rati 
trations and applications 
able controls are given 

A general description is i 
with reference to the variou 
heating system design 


which are now in use or advo 


by designers and manufacturers 


Methods of fabricating coils n 


ufactured from various pip¢ 


rials are described and illust 


The final chapter reviews 


tail the theory and assumpti 
upon which computations for pa 


heating systems are based 


presents fundamental equati 


from various authorities for t 


termination of heat transfer va! 


and constants to be used 
equations. 


The book is published by) 


Graw-Hill Book Co., New Y 
price is $4.00 a copy 
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Periodic Heat Transfer at the Inner 
Surface of a Homogeneous Wall 


By 
Introduction 


AwatyticaL methods of periodic 
heat transfer analysis to predict 
the summer cooling load for homo- 
geneous single material building 
walls have been presented in several 
previous papers'*. To facilitate 
the general application of these 
mathematical solutions the results 
are usually presented in graphical 
or tabular form including a range 
of values for the thickness, thermal 
conductivity, specific heat, and 
density of the wall material. The 
results, referred to here as analyti- 
cal data and which are the inner 
wall surface temperature amplitude 
decrement and time or phase lag 
values, have been limited to par- 
ticular values of the building wall 
heat transfer coefficients (film co- 
eficients); Mackey and Wright* ® 
using fixed values of 4.00 and 1.65 
Btu per (sq ft) (hr) (F deg) at the 
outer and inner wall surfaces re- 
spectively. The purpose then is to 
extend these analytical data and to 
present the results in graphical 
form so that the heat transfer 
(film) coefficients at both wall sur- 
faces, as well as the thermal prop- 
erties of the wall material, become 
generalized parameters. 


The equations and a computation 
form for evaluation of the data 
were developed from an unpub- 
lished mathematical derivation by 
Austin Bryant’. The derivation 
given by Alford, Ryan, and Urban‘, 
however, will suffice as the closed 
form of solution obtained is the 
same, differing only in the use of 
dimensionless moduli containing 
the problem parameters. 


— 


* Associate Professor of Mechanical Engi- 
neering, University of California. 

. nent numerals refer to References 
, Presented at the 54th Annual Meeting of 
he Amertcan Socrery oF HEATING AND 
Vermatinc Enorveers, New York, N. Y.., 
February 1948 


SUMMARY — The data for the 
temperature amplitude decre- 
ment and the phase lag for 
periodic heat transfer through a 
homogeneous wall are extended 
to include the wall surface heat 
transfer coefficients as variables. 
The results of the analytical solu- 
tion of this problem are pre- 
sented in a dimensionless closed 
form and an example illustrates 


the application. 


The letter symbols used in this 
paper are as follows: 


a thermal diffusivity of the wall 
material, k/cw, square feet per 
hour. 

c specific heat of the wall mate- 


rial, Btu per (pound) (Fahren- 
heit degree) 


f functional quantity defined by 
equation 7, dimensicnless 

g functional quantity defined by 
equation 8, dimensionless. 

h air film heat transfer coefficient, 


Btu per (square foot) (hour) 
(Fahrenheit degree). 

k thermal conductivity of the wall 
material, Btu per (square foot) 
(hour) (Fahrenheit degree per 
foot). 

m= temperature harmonic phase lag 
angle, (see equation 6) degrees 


q heat transfer rate per unit of 
area, Btu per (square foot) 
(hour). 

t = temperature, Fahrenheit. 


w= specific weight of the wall ma- 
terial, pounds per cubic foot. 
x = distance through the wall in the 
direction of heat flow, feet. 
Bon plate or wall modulus, dimen- 


sionless, LV 7n/a®.. 

Don air film modulus at outer sur- 
face x 0, dimensionless, 
Bon k/Lhe. 

D,,,= air film modulus at inner sur- 
face x L, dimensionless, 
Bun k Lh, 


L plate or wall thickness, feet 
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‘ Harold A. Johnson*, Berkeley, Calif. 


M temperature harmonic ampli 
tude decrement, dimensionless 
see Equation 5 

[ overall heat transfer coefficient 


] Btu per (square 

1 foot) (hour 
(Fahrenheit de- 
gree per foot 


air temperature harmonic phase 
angle, degrees 

0 time measured through 24 hours 
from noon zero, hours 

0 period of the fundamental o1 
first harmonic, 24 hours 
designates a functional relatio: 

w harmonic frequency, cycles 
hou 


pe! 


Subscripts when used with letter 
symbols indicate the following 


° designates the outdoor air tem- 
perature 
designates the indoor air tem- 
perature 
designates the fundamental o1 
first harmonic period where ap 
plied to the time symbol ©, and 
the plate modulus B 
refers to conditions at the outer 
(x 0) wall surface in all 


other cases 

refers to conditions at the inne 
(x L) wall surface 
designates a mean value 


M designates a harmonic ampli- 
tude value 
‘ refers to the number of the 


Fourier analysis harmonic, n 
1 for the fundamental or first 
harmonic. 
. refers to the equivalent or sol- 
air temperature 
Equation la. 


defined by 


These quantities are familiar ex- 
cept for the dimensionless B and D 
moduli defined by the relations as 
shown. It may be helpful to note 
that the plate modulus is a modi- 
fied form of the Fourier modulus, 
Fo a®./L*, the relation being 


B \a7n/Fo 


also that the film modulus com- 
bines the Biot modulus, Bi Lhik, 
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Table 1—Caleulation Form for the Amplitude Decrement, M,.. 9 |), 
Phase Lag Angle, m,,, 





Operations By = 1.67 B:=2.35 By=2.89 Bi=3.34 B 
B, deg 95.68 134.65 165.58 191.37 214.2 
sinh B, 2.562 5.195 8.969 14.09 21.04 
, a a 12 cosh By 2.750 5.200 9.024 14.15 21M 
and the Fourier modulus in the : in 2. oan avee esme o.10e et 
form i4 cos By, 0.0990 0.7028 0.9685 0.9804 O82 
15 ll x 14 0.2536 3.6510 8.6865 13.814 17.38 
1 rn 16 12 «x 13 2.7365 3.7633 2.2470 2.7804 11.86 
D., . ——— end 17 12 14 0.2722 3.7178 8.7397 13.853 17.40 
(Bi). \ Fo 18 11 x 13 2.544 3.6957 2.2333 2.7785 11.854 
—_ Ww 1s + 16 2.4820 0.1123 4395 16.600 20 248 
D, 1 wn 20 15 — 16 2.9901 7.4143 10.934 11.028 5.518 
R (Bi), \ Fo 21 lg x 19 1.2414 0.0562 3.2108 8.300 14.624 
22 lg x 20 1.4950 3.7072 5.407 5.514 270 
The Analytical Results for Don 0.261 0.368 0.451 0.522 0.58 
Periodic Heat Flow Din 0.632 0.892 1.004 1.265 1.417 
The analytical solution represents 2 Dee X Din 0.1650 0.3282 0.4934 0.6603 0.827 
a wall of single homogeneous mate- a Dea + Din rome - 1.545 1.787 2.00 
. P P 2 23 x 19 0.4097 0.0360 t.1772 10.061 23.37 
rial construction subjected to the 2K 93 x 20 0.4934 > 4334 5 2048 7 2818 ys 
known periodic outdoor air temper- 27 24 x 17 0.2431 4.6844 13.503 24.755 4.8 
—_ ‘. : —— 28 24 =< 18 2.2706 4.65060 $454 4.06052 23.72 
ature, expressed as a Fourier Series. - a ane reir <eee ee ae oe 
— 30 22 + 25 + 28 4.1813 8.4007 5.7402 10.412 14.3 
ts tam 1 > t amn COS (@,0 -B...) 31 30, 290 & 2848 1.1806 0.2505 0.2581 0.820 
; ‘2 tan~' 31 83.12 130.05 165.45 104.47 214.38 
7) sin 32 0.9928 0.7654 0.2513 4.2400 O.0344 
ky Pk ee (1) 34 33/30 0.2374 0.0911 0.0438 0.0240 0.014 
Min Din X 34 0.150 0.081 0.048 0.030 0.02% 
Vin 32 83 130 165 195 219 


and a constant indoor temperature. 


‘Operation items are numbered from 11 to 34 inclusive 





: ; (2) Table 2—Harmonic Amplitude Decrements and Lag Angles for th 
“se with te aa daily b's — Illustrative Example. 
The differential equation for heat Vin* 
conduction, dt/d® ad?t/dz2, is Harmoni¢ ” Ba Du Den Chart Cal 
solved for the conditions given by it Milam |» 1.67 0.632 0.261 0.145 0.150 . 
Equations 1 and 2 assuming that Second 2 2.35 0.892 0.368 0.085 0.081 
the heat transfer coefficients and _— - oo ane see pnen oo 
ourth 3. 265 22 ‘e SU , 
wall thermal properties are inde- Fifth 5 3.74 1.417 0.584 0.021 0.020 218 
pendent. of temperature variation. Sixt! oe 409 1.550 0.639 0.014 O.014 . 
For these conditions the resulting = ee 
: ; he resultin; * Compare the steady flow amplitude decrement >From Figs. 1 
solution for the inner wall surface ‘ 
M U — 0-406 _ 9 046 for all values of Calculated from Tat 
temperature and heat transfer rate ee ee 2 
are expressed by 
apie : The results for a sample of da 
computed with this form and 4 
; U U obtained by direct reading 
L == alin — i . . . 7 ; 
h, *™ l oe bh > t axn Mi» COS ( 8 —8,,— Myr ) ..- (3) linear interpolation from Figs. ! 
! and 3 are summarized in Table? ] 
and is also interesting to note thati 


heat capacity of the wall were ne 
. = U (tam — tem) 7 h , > Can M i. cos (@,0@ — Ce Min ) oe ee lected, ie. using steady flow methe 
of calculation, these results rec 








where to the simple relations 
a ) sin Min U 
M i» %: (Boo, Dow, Din ) ; io Dio g, see Figs. 1 and 2....(5) MM,» pi 
: = 1 and n 
Mrn = ¢ (Bee, Dee, Din ) = tan™ ga/fa see Fig. 3. .... 2... cc cccccccccccceces (6) Doo , Bon 41 “i 
fa = (Don + Dy.) cosh Bon cos Bon Din Din 


+i} >} . oe 7 COS . Si = : . : 
3 (sinh B.,, cos B cosh B.,,. sin B.,.) As indicated in Table 2 


+ D..D.. (sinh B.. cos B.. — cosh Boe sin Baa)... 2... cc ccc ce ccccss (7) 
; tain an accuracy of better | 
pe A Thyme na Sete iat about five percent these v4 
+ D.. D.. (sinh B.. cos B.. +cosh B.. sin Bon)... 2... cece ee ees (8) must be calculated directly 
Equations 5 and 6, using the © 
The temperature amplitude dec- Figs. 1, 2, and 3, for the amplitude putation form, Table 1. The ™ 
rement, M,,,, and phase lag angle, decrements and phase lag were cedure is illustrated by an exami 
m,,,are obtained from Figs. 1,2 and evaluated by computation of Equa- which includes the effec! o! 
3 using linear interpolation for val- tions 5 and 6, using a form like that and sky radiation. 
ues of D,,,. The data presented in shown in Table 1. Inspection of Equati 1, 2 
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- MAXIMUM | f 
i SOL-AIR TEMP. >? | 
= j a e_ Sp <4 ruse. _. MAXIMUM 
2 s — ; 153.8 wz are }* > “surrace|'2° i 
: WEST WALL SOL-AIR Temp”. \ 
. ABSORPTIVITY 0.7, EQUATION 10 — ‘ 20 * / 
a ———— ; ‘ / 
a / ; 
U 2 
wi + ———— ae ee | 4 7 
BS _Mean sunrace rene gare es pene: gg aoe ge on 
me J aeeens ; 2 maxinum TIME"CAG_| COOLING RATE 
Ot op- ‘ ioe % i2 | SOL-AIR TEMP ZT g* nS orareT ton 
‘ a + s 2 aT 3:40 Pw 
F A” ean SOL-AIR TEMP 91.6°F 7 FF . 
WALL SURFACE ; Lf ; —_—s 905 Bi \ 
Preue Equation > =| |? Pima, ~~ 
Pi , = * 
bos) ee “=q80 = 8}— N\ 
_ | — aE oe at ° 
= | AM NOON PM 70 z 
—— 2. - © © 6 © € @© ® @ a 6 ' oe 
_* TIME OF DAY - HOURS 8 MEAN COOLING RATE 4.7 BTU/FT*HR > 
- 
4—Sol-air and calculated inner wall surface temperatures 8 
; 2 EQUATION 12 
<2 | 
ad 4 will show that all terms con- a a 
ning the mean values of air tem- 3 7 
: . w . 
rature, f.. and ¢..., express well- a6 on noon on 
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own steady or constant heat 
nsfer relations and that the re- 
sining terms are superimposed 







Fig. 5—Calculated inner wall surface heat transfer rate 








jodic components. This super- ho 
riod ? ii surface from sunrise to sunset, 13 Btu per (sq ft) (hr) (F deg) 
ition principle also applies to B square f } 
myngn f f tu per (square foot) (hour). The latter approximates the radi- 
pe See eee ee PO SRERS COTM © Data for this are given in the ant energy exchange between the 
ution for effects of solar and sky HEATING, VENTILATING, AIR Con- — : : ’ 


wall surface and_ surroundings 






iant energy exchange. The pro- DITIONING GUIDE, 1947, p.278. , - 
: followed is to calculate a x absorptivity of the outer wall other than the sky which are con- nf 
. surface for solar radiation. sidered to be at the outdoor air 4 
, yedo or equivalent outdoor air A mes ae a Z 
; R radiant energy exchange be- temperature, ¢,. o 
nperature which corresponds to tween the sky and outer wall o* 
known rate of radiant energy ab- surface from sunset to sunrise 7 te Ot tn 8 hat tl - yo 
rption on the outer wall surface. which is approximated by the : a this it ls seen a the sol- 5 
lati air temperature correctly accounts 4 
hen added to the actual outdoor relation I tl) Zz 
temperature throughout the on : eh n a) 
173 » "SF ae - or (5 -) 9 a 
se of day, a second psuedo tem- 0.173 = 1 (T T."), Btu per (sq ft) (hr) ........ ( oe 
rature variation results which re- where z) 
—~Hiaces the actual temperature rep- £ the outer wall surface low tem- for radiant energy effects only if Ss 
ented by Equation 1. Appropri- perature emissivity. the radiant energy absorbed by the Y 
ly called the sol-air temperature F = the wall to sky shape factor wall can be correctly evaluated and ae, 
Mackey and Wright‘, the defini- (unity for a horizontal surface the method given here is at best an " 
vgn and a brief description are nad — for a vertical sur- approximation 4 
P a . . 
d al en. The reader, however, is re- 
=i ieee. 2 4 % and 9 Tee the effective nocturnal sky ab- : 
; aD a 0 te so % & solute temperature, (—60 F for a Illustrative Example y 
s. 1 F ilesrations of methods used in clear sky.") To demonstrate the use of the Z 
e) Image evaluation. ace wall abs > tem- it wi 3 
vies : T. = outer surface wall absolute tem equations and charts it will be con- 
if th For radiant energy exchange, perature, [may be approximated niall Se ~ Stacie d - 
» weiluation 1 is thus replaced by the at the mean outdoor air tem- enient to use the Mackey an 
7 -air temperature perature Tam tam Fahrenheit Wright example? in which the sol- 
ball rt . . , 
460). air temperature is given as 
n 
1 : n 
t.=t, + j,, (xGe + AR) = ¢t... 7 tan Cos (mw, 0 —6,,)..........-..-- (la) 
n=1 t. t , > tin, CoS (mm, : ) 
i Equations 3 and 4 become on 
n 91.6 
co OY Pee Jt > t in Mun cos (a, —B8,,—m,,,).... . (Bad . ain 
h, h, + 23cos (150— §1) 
— + 91cos (300— 92) 
' 5.9 cos (45 0 166) 
G1 = U(tem —tem) + hy, > teun Min cos (m0 —8A, a Pee .. (4a) r 36 cos (606 — 217) 
1.0 cos (750 292 
2 0.93 cos (90 — 68) 
ps re th P 
a " the radiant energy quantities It is also understood that the 
base Watior a ae ll en oe cies  § ee eee (LS Re re ebbeeee a (10) 
oh “wation la are: outer wall surface heat transfer 
_— er (film) ‘i » Will i 
combined solar and sky radia- coefficient h. will include the This temperature variation (see 
2 ion incident upon the outer wall low temperature radiation h, = Fig. 4) corresponds to conditions 
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for an unshaded west wall with a 
solar absorptivity of 0.7. The wall 
is of homogeneous red brick con- 
struction having the properties: 


NNR Ee 4 cinbwassecwes =8 in. - 


Thermal conductivity, k.. 





q = U (Coes — t. m) + h L b 3 t smn Min COs (w.9 — B., — Mia) 


n=! 


= 4.71 + 5.69 cos (15 0 — 134) 
+ 1.22 cos (30 0 — 222) 
+ 0.46 cos (45 6 — 331) 
+ 0.18 cos (600 — 52) 
+ 0.03 cos (75 0 — 151) 
+ 0.02 cos (90 0 — 310) 


beubeceaenedaactss (12) 
The results as expressed by Equa- 


0.667 ft 
..=5 Btu per (sq ft) (hr) (F deg per in.) = 0.416 


Btu per (sq ft) (hr) (F deg per ft). 
Volumetric specific heat, cw =20 Btu per (cu ft) (F deg). 


Thermal diffusivity, a....... : 


The inside air temperature is 
taken at 80 F and the heat transfer 
coefficients are: 


k/ew 


0.416/20 = 2.08 X 10° (sq ft) per hr. 


tions 11 and 12 are plotted in Figs. 
4 and 5 from which are obtained 


h. = 4.0 Btu per (sq ft) (hr) (F deg), h,,=1.65 Btu per (sq ft) (hr) (Fdeg). 





and 
1 ; 1 
. 4 sh. L L i 1 3 8 
~~ 2 hy 40 5 
Substitution into the defining 


relations for the three moduli re- 
duce to: 


Bun = LV Tn/a®, = 


Don = Bon k/Lh. = 1.67 V n x 0.416/0.667 x 4.00 
Din = Bork/Lhy, = 1.67 V nx 0.416/0.667 x 1.65 


where 


n =the number of the Fourier 
Series harmonic (n 1 for the 
fundamental or first harmonic). 


For these moduli, the values of 
the temperature amplitude decre- 
ment M,, and lag angle m,, as ob- 
tained from Figs. 1, 2 and 3 and by 
calculation are tabulated in Table 2. 
The computation form illustrating 
the calculation procedure has been 
given as Table 1. 

Substitution of the calculated re- 
sults from Table 2 into Equation 3a 
gives the inside surface temperature. 


ek +(1— v) 
tr — hy © am . hy tom 1 


0.406 _ 
1.65 — =e -(1 1.65 
= 82.8 + 3.45 cos (15 0 — 134) 
+ 0.74 cos (30 0 — 222) 
+ 0.28 cos (45 0 — 331) 
+ 0.11 cos (600— 52) 
+ 0.02 cos (75 0 — 151) 
+ 0.01 cos (90 © — 310) 


Similarly, from Equation 4a, the in- 
side surface heat transfer rate is 
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e-t 


y 0.406 Btu per (sq ft) (hr) (F deg). 
"1.65 


the time lag of 4 hours and the 
maximum cooling rate of 11.9 Btu 


V 0.667 7n/0.0208 x 24 = 1.67 Vn 


0.261 Vn 
= 0.632 Vn 


per (sq ft) (hr). In reference 7 
Mackey and Wright discuss this ex- 
ample in detail and show approxi- 
mations for the time lag and cool- 
ing rate which do not require a 
plot of the Fourier Series. 
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> t am Min cos (8 — A... — mrp) 


tO + > t um My, cos (w,. — B,, — mz.) 
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DISCUSSION 


Mrs. Nuttey, Gainesville, Fla. sug- 
; ‘hat the method of determining 


oerod heat flow was too complex for 
application by the engineer. He asked 
whether any further work had been 
done on the electrical analogy method 


described in a paper’ published several 
® years ago 
< C. S LsopPOoLD, Philadelphia, Pa., re- 
S »arked that the engineer needed to 
» olve problems the correct way even if 
) aificult. He mentioned that in a series 
3 f experiments with incandescent light- 
Ding as a source of heat in an interior 
‘»one, equilibrium was found to be of 
» vast practical importance and equilibri- 
© um was not reached in an 8-hour day. 
® With proper air supplied to maintain a 
Sonstant temperature, equilibrium 
would not be reached in five 8-hour 
© days. Periodic heat flow is important 
4 and the discrepancy between the calcu- 


Periodic Heat Flow in Building Walls De- 
© termined by Electrical Analogy Method, by 
© Victor Paschkis. (ASHVE Transactions, Vo! 


® 48, 1942, p. 75.) 


W. N. LAMBECK, 

50, DIES 

Walter N. Lambeck, service man- 
ager and heating engineer, Wiscon- 
sin Ice & Coal Co., Milwaukee, Wis.., 
died on February 3, 1948, at the age 
of 50 

Born in Milwaukee on June 13, 
1897, Mr. Lambeck received his en- 
gineering training at the University 
sof Wisconsin, Marquette University 
and the Milwaukee School of Engi- 
neering. One of his first positions 
was that of partner in the Wein- 
pgart-Lambeck Co., specializing in 
automotive starting, lighting and 
ignition. In 1926, he became man- 
ager of the radio department for 
the Kesselman-O’Driscoll Co. Two 
years later he joined the staff of 
H. M. Steussy, Inc., as manager of 
sales and service for the radio de- 
partment. His next position was 
with the Fidelity Investment Asso- 
ciation, where he remained for 
three years. He joined the Wisconsin 
Ice and Coal Co. in 1945, where he 
was active in supervising surveys 
and installations of heating, refrig- 
trating and air conditioning equip- 
ment 

Mr. Lambeck became a member 
of the Society in 1945 and was an 
active member of the Wisconsin 
Chapter 

He leaves a widow, to whom the 


Officers and Council of the AMERICAN 





lated steady state and the actual (meas- 
ured by hydraulic analogy with which 
he is experimenting) effect of the dif- 
ference of temperature required is of 
practical significance. 


CHAIRMAN TuvE asked the author 
whether practical construction would 
fall within a plate modulus range of 4 
He also emphasized the importance of 
wall temperature upon control prob- 
lems since controls are affected by the 
wall temperatures. 


P. R. AcHENBACH asked whether the 
period and amplitude of the sun’s radi- 
ant energy curve had to be determined 
for each latitude. He also asked wheth- 
er the walls considered in the paper 
were south walls 


ProressoR JOHNSON agreed with Mr 
Nultey that the analytical method was 
too complex for engineering use, but 
pointed out that its purpose was to pre- 
sent an analysis which might be used as 
a basis in obtaining satisfactory experi- 
mental data, and also for comparing ex- 
perimental work. The author did not 
feel that it was necessary at the present 
time to attempt to reduce the calcula- 





SOcIETY OF HEATING AND VENTILATING 
ENGINEERS extend their sincere sym- 
pathy 


DEATH OF C. A. BENNETT 


C. A. Bennett, assistant mechan- 
ical inspector, Department of Jus- 
tice, Bureau of Prisons, died recent- 
ly. Mr. Bennett had been a member 
of the Society since 1936. 

Born on May 6, 1881, Mr. Bennett 
was a native of York, Pa. In 1905, 
after completing his preparatory 
education in York public schools, he 
received his BS in electrical engi- 
neering from Pennsylvania State 
College. After graduating, he joined 
the staff of the General Electric 
Co., and in 1916 became associated 
with the Davison Chemical Co., as 
a mechanical and electrical engi- 
neer. After seven years with this 
company he opened his own con- 
sulting engineering office. In 1927 
he joined the U. S. War Department 
quartermaster general's office as a 
mechanical engineer. Two years 
later he became chief of the me- 
chanical division of the Municipal 
Airport District of Columbia. Prior 
to his last position with the U. S. 
Bureau of Prisons he served for 
three years as an electrical engineer 
with the Navy Department, Bureau 
of Yards and Docks. 
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tion procedures to simple tables for 
practical use. 

Replying to Professor Tuve, the au- 
thor stated that the range of the plate 
modulus 0 to 4 was sufficient to include 
all possible constructions 

Referring to Mr. Achenbach’s ques- 
tion, Professor Johnson stated that the 
radiant energy information used was 
obtained from the Weather Bureau 
which used pyrheliometers in measur- 
ing the solar energy. Two means of 
measuring solar radiation with greater 
precision are now being investigated by 
the University of California, but for the 
present it is necessary to use the data 
from the Weather Bureau which in- 
clude not only radiation from the sun 
but also sky radiation and diffused en- 
ergy from the sky. For periodic heat 
flow analysis applying to several walls 
of a building, it would be necessary to 
measure radiation independently from 
all directions 


The Officers and Council of the 
ASHVE, extend their sympathy to 
his family. 


ENGLISH LIFE MEMBER 
DIES 


Henry H. Jennins, Leeds, York- 
shire, England, died on January 1, 
1948, according to word received re- 
cently. Mr. Jennins, a Life Member 
of the ASHVE, would have been 86 
on January 29. He had retired from 
his position as managing director 
of Edwin Oldroyd and Co., Ltd., in 
1930. 

Mr. Jennins served his apprentice- 
ship in heating and ventilating with 
the Edwin Oldroyd Co., Ltd., from 
1875 until 1879. For the next three 
years he was associated with John 
Fowler & Co., mechanical engineers, 
where he received his drafting ex- 
perience. In 1882 he returned to the 
Oldroyd Co., as a foreman, later be- 
coming works manager. His last 
position was as managing director 
with full control of one of the most 
successful heating and ventilating 
businesses in England 

The Officers and Council of the 
AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS extend their 
sympathy to his daughter, Mrs. G 
Smith, and other members of his 
family, for their sad loss. 
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The Mount Washington Hotel is the meeting headquarters 


June Meeting in the White Mountains 


ry. 
SEMI-ANNUAL Meeting 1948 
will be held in nationally known 
Bretton Woods, N. H., and head- 
quarters for the Meeting will be at 
the Mount Washington Hotel, June 
20-23. 

The Massachusetts Chapter will 
act as hosts for the Meeting and 
the Committee on Arrangements 
will be: 


C. M. F. Peterson, General Chairman 
James Holt, Vice Chairman 
Banquet—Hugo Von Rehberg 
Entertainment—C. W. Larson 
Finance—J. W. Brinton 
Ladies—Adolph Ehrenzeller 
Publicity—D. W. Blair 
Reception—E. A. Dusossoit 
Sports—A. C. Bartlett 
Transportation—W. H. Shipp 


A. E. Stacey, Jr., chairman of the 
Program and Papers Committee, an- 
nounces a technical program which 
features a session on health and 
comfort, one on heat transfer, and 
another which includes papers on 
temperature distribution with floor 
panels, fan selection, and weather 
conditions. 

The general sessions will be held 
in the ballroom commencing on 
Monday, June 21. The Council and 
numerous committees will hold 
meetings on the 20th, when regis- 
tration will start. During the Meet- 
ing, the Chapter Delegates will as- 
semble to discuss problems of mu- 
tual interest, and the Nominating 


Committee will formally meet to 
select candidates for office 

The several committees in charge 
of entertainment and sports are 
planning interesting events for all 
the members who attend, including 
a ride on the world-famous cog 
railway, mountain hiking, a fishing 
trip, and a golf meet for the Re- 
search and Eichberg Memorial 
Cups. 

Train service from eastern and 
western points may be via New 
York or Boston as desired and early 
train reservations are advisable. 
Those who motor will find good 
roads to the White Mountains. 

The location of the Mount Wash- 
ington Hotel is 1600 ft above sea 





Swimming, golf, tennis, and fine bridle paths for riding are amo 
attractions at Bretton Woods 


level and in close proximit 
great Mount Washington 
snow-capped summit 

xolf, tennis, swimming i 
outdoor or indoor pools, and 
bridle paths for riding are 
the attractions. 

The special hotel rates, Ame: 
plan, including meals 
double rooms with bath $13.0 
person, per day; single roon 
bath $15.00 per person, pe! 
rooms with hot and cold 
water $12.00 per person, pe! 

Further details about the 
ing Program will come to So 
members in the mail with h 
ervation forms and inf 
about Bretton Woods x 


the 
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Semi-Annual Meeting 1948 







AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS 
C. M. F. Peterson James Holt 


Mount Washington Hotel, Bretton Woods, N. H. 







Sunday, June 20 12:30 p.m. Get-Together Luncheon Sightseeing Automobile 
1:00 p.m. Registration 2:00 p.m. Cograii Trip to Mount Trip 
2:30 p.m. Council Meeting Washington 6:30 p.m. Dinner 
Informal Golf and 8:30 p.m. Square Dance and 
Monday, June 21 Tennis Games 
9:00 a.m. Registration 6:30 p.m. Dinner : 
- Wednesday, June 23 _ 
10:00 am. Technica! Session 8:00 p.m. Nominating Committee ye J a 
Vie a ee 9:30 a.m. Technical Session “ 
Greetings by General 8:30 p.m. Movies—Barn Dance et iealan 7 ~ 
. ese é yn ol CI . 
Chairman, Commit- ' — ~ 
es nical Papers — 
tee on Arrangements Tuesday, June 22 _ 
z 10:00 a.m. Ladies Bridge L 
Response by Pres. G. L. 9:30 a.m. Technical Session ‘ Z. 
12:30 p.m. Luncheon a 
Tuve resentation of Tech- 4 
Presentation of Tec 2:00 p.m. Baseball Game, Swim- ae, 
al Report of Committes nical Papers ming, Tennis ae 
. = “AN : adies Hike > Falls - a 
ide on Research—L. N. 10:00 a.m. Ladies Hike to the Falls 7:00 p.m. Banquet =: 
Hunter, Chairman and Picnic Lunch 7 Toastmaster—Prof a“ 
Presentation of Tech- 2:00 p.m. Golf Tournament for James Holt 4 
nical Papers Research and Fichberg Awarding of Prizes " 
’ . . 7 ~>* 
10:30 am. Croquet and Quoits Memorial Cups Address by Laurenc¢ & 
wae 
Tournament for Ladies Fishing F. Whittemore 


it wo 
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Method of Choosing Location of, Financing and Conducting Meetings of the Society 


Resolved: That inasmuch as the Annual and Semi-Annual Meetings of the Society come under the jurisdictior 
of the Council, the following rules governing the handling of such meetings be adopted by the Council and pub 
lished in the JOURNAL of the Society at least twice during every year, preferably just prior to each meeting. 

1—The Council will select the city in which the Annual or Semi-Annual Meeting is to be held, giving due consideration to the 
tations received from Chapters or members as well as to the advisability of so distributing those meetings as to make them of the 
greatest advantage to the general membership, and to reduce as far as possible the expense of members attending 

5 


2—That an appropriation be made to cover the entertainment or local expenses, incurred in connection with the meetir not exceed 
ing $500.00, the regular meeting expense to be taken care of by the General Fund of the Society in the rewular way 

$—-That no registration fee or compulsory obligations of any nature be imposed on members or guests 

4—That the purchase of tickets for banquets or for any other form of entertainment that may be provided be entirely 

5—That the grouping of features and the sale of tickets for group features be discouraged 

6—That the raising of funds from manufacturers of heating apparatus be discouraged 


That the display of samples, or of literature, advertising the product of any manufacturer ir ny way hape or form, be 
permitted at the booths, registration desk, or in or about the meetings 


8—That the distribution of trade papers be entirely at the discretion of the committee in charge 


$%—That the local Chapter or local members be empowered to form a General Committee with such sub-committees as may be required 
to handle the details of transportation, hotel accommodations, entertainment, finance, etc., and that this General Committee be 
quested to confer frequently with the Council, through the Secretary of the Society, and to make frequent reports on ' 
connection with the various matters being handled by them. 


pro 


10—That the arrangements of elaborate and costly entertainment features be discouraged 


(dopte wt Council Meeting, January 29. 1926 








———— 
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ATLANTA—March 5, 1948. Subject: 
Challenge of the ASHVE Research 
Program. Speaker: Cyril Tasker, di- 
rector of research, ASHVE Research 
Laboratory, Cleveland, Ohio. Mr. 
Tasker illustrated his informative 
and interesting talk with slides. 
Other Features: E. K. Jamison, 
treasurer, reported that a good re- 
sponse was received to an appeal 
for prompt payment of 1948 chap- 
ter dues and also reported on the 
favorable financial standing of the 
chapter. Attendance 62. Attendance 
ratio 0.60. 


CENTRAL NEW YORK—January 27, 
1948. Subject: Technology Tomor- 
row. Speaker: Dr. Baldwin M. 
Woods, president of ASHVE, and di- 
rector, university extension, Uni- 
versity of California, Berkeley, 
Calif. Dr. Woods’ address proved 
of great interest to the members 
and guests. In his talk he listed in- 
ventions in the fields of communi- 
cation, transportation and motion 
pictures as the outstanding devel- 
opments of recent years. He stated 
that any future developments must 
have characteristics similar to 
these and must be capable of utiliz- 
ing power sources which are uni- 
versally obtainable. The need for 
improvement in the field of home 
appliances, which at best are only 
60 percent efficient at present, was 
also pointed out by Dr. Woods. At- 
tendance 62. 


CENTRAL Ontlo—February 23, 1948. 
Subject: Practical Side of Panel 
Heating. Speaker: Samuel R. Lewis 
consulting engineer, Chicago, IIl., 
and life member and past president 
of ASHVE. Mr. Lewis pointed out 
many of the difficulties and prob- 
lems which have been encountered 
in the panel heating field. His 





*Note: The attendance ratios shown rep- 
resent the membership attendance divided 
by the chapter membership. These ratios 
will be useful as a partial indication of in- 
terest shown by local chapter members in 
various types of subjects programmed by the 
various chapters and may be useful in 
deciding on subjects for chapter meetings. 
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Summary of Local 
Chapter Meetings. | 


stimulating talk evoked a great deal 
of comment and a lively discussion 
period was held. Attendance 60. 


CENTRAL OHIO—January 19, 1948. 
Subject: Inspection of Owens- 
Corning Fiberglas Plant. Before the 
inspection trip began, Mr. Atkinson, 
Owens-Corning Fiberglas Corp., 
gave a brief synopsis of what would 
be seen. The trip was extremely 
interesting and enjoyed. Members 
and their guests were able to view 
the steps in the manufacture of 
glass wool insulation and Fiberglas 
filters from the raw material to the 
finished product. A discussion on 
the scope of the company’s labora- 
tory was also given. Other Features: 
H. R. Allonier briefly discussed 
phases of the Columbus Smoke 
Abatement Program. A guest at the 
meeting was A. V. Hutchinson, sec- 
retary of the Society. Attendance 
41. Attendance ratio 0.28. 


De_ta—February 17, 1948. Sub- 
ject: Engineered Air Distribution. 
Speaker: V. M. Lathers, sales engi- 
neer, Barber-Colman Co., Rockford, 
Ill. Mr. Lathers’ talk was followed 
by questions from the floor. Other 
Features: Frank Graham reported 
on the present local building code 
and after a brief discussion, a mo- 
tion was carried that a committee 
be appointed to investigate revi- 
sions of the code. Attendance 30. 


ILLINOIS—March 8, 1948. Subject: 
The Heat Pump. Speaker: M. S. 
Oldacre, chairman, Utilities Re- 
search Commission. Mr. Oldacre, 
using slides, compared the heat 
pump with the home refrigerator, 
and explained the similarities in the 
operation of the refrigeration unit 
with the actual operation of the 
heat pump as used for heating 
buildings. Other points which Mr. 
Oldacre brought up in his discus- 
sion were, while heating of build- 
ings in winter and cooling in sum- 


mer can be handled by 


pump, this method is som hat on 4 


pensive at present. The 
sources of heat utilized by 

pump were given as th 
phere, well systems, buriex 1 sy 
tems, and river, lake or city wa: 
Mr. Oldacre used slides to W tes 
panels and equipment used iy . 
heat pump system and slides wor: 
also shown of various type; 2 
buildings now being heated by +) ; 
method. Other Features: Pres w , I 
Kuechenberg announced the eo, 
ing Chicago Technical Conferen»: 
and stated that a 
meeting would be sponsored by : 
IJinois Chapter. The subject at: 
session will be the Heat Pump wi: 
Messrs. Oldacre and E. E. Gyvax 
speakers. Attendance 153. Atten¢ 
ance ratio 0.29. 
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INDIANA—January 23, 1948. Sub- 
ject: Energy Sources of Tomorro 
Speaker: R. A. Sherman, a membe 
of the Society’s Council, and a. 
sistant director, Battelle Memoris 
Institute, Columbus, Ohio. M 
Sherman's talk proved very infor 
mative to members. Other Feature: 
I. W. Cotton and T. R. Davis wer 
appointed delegates to the 54th An- 
nual Meeting. Attendance 35 


Iowa—March 3, 1948. Subje 
Process Air Conditioning. Speaker 
Lester T. Avery, president, Aver 
Engineering Co., Cleveland, 0% 
Mr. Avery stressed the fact 
low humidity control, cleanlines 
air sterilization, and air distro 
tion are essential in process © 
conditioning. His talk was accot 
panied by slides giving views o! & 
tual installations. Other Feature 
A report was given by the comm 
tee on the Air Conditioning © 
ference scheduled at Iowa Si! 
College March 22 and 23. ©. 4 
Wheeler, president, appointed § 
nominating committee 0 selec: 
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iates for 1948 officers. A mo- 
as carried that past president 
pins be purchased for all living past 
presidents of the Iowa chapter. At- 
tendance 45. 
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Kansas Crry—February 9, 1948. 
Subject: Discovery and Develop- 
ment of the Fluid Drive. Speakers: 
Carl Clegg, district manager, Amer- 
ican Blower Corp., Kansas City, Mo., 
and John Rosebrough, fluid drive 
department, American Blower Corp., 
| petroit, Mich. Mr. Clegg traced the 
discovery and early development of 
the fluid drive from its discovery in 
, Hamburg, Germany, by Dr. Fottinjer 
) in about 1910, to its subsequent de- 
' velopment by Dr. Bauer, who was 
working on the drive when it was 
' used chiefly in connection with the 
’ power plants of German warships, 
' and concluded with the work of Dr. 

Sinclair who, in 1925, began work- 
> ing on the fluid drive in England. 
" It was at this time that the Ameri- 
» can Blower engineers also began 
» working on the fluid drive. Mr. 
» Rosebrough presented an excellent 
| talk, illustrated with slides and a 
working model, covering the techni- 
cal side of the drive. Other Fea- 
| tures: The treasurer gave his report 

and it was announced that W. A. 
§ Reichow had been elected secre- 
; tary-treasurer of the Technical So- 
§ cieties Council, while E. E. Ralston 
) was announced as the new chapter 
| representative on this council re- 
placing D. M. Allen. Mr. Allen, re- 
icently elected to the Society’s 
Council, spoke on his experiences at 
| his first Council Meeting held dur- 
ing the recent Annual Meeting in 
New York. Attendance 42. 
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MANITOBA—February 20, 1948. 
Subject: The 54th Annual Meeting 

» of ASHVE, New York, N. Y. Speak- 
er: J. R. Stephenson, J. R. 
Stephenson & Co., Winnipeg, Mani- 
toba, Canada. He commented par- 
ticularly on the hospitable manner 
with which the Canadians were 
treated and stated that the Canadi- 

p 2n Room was a particular object of 
admiration. Other Features: An 
open discussion was held on secur- 
ing speakers for monthly meetings. 
An announcement was made that 
Pres. G. L. Tuve could attend the 





April 15 meeting of the Manitoba 
Chapter and plans were made for 
extending an invitation to Presi- 
dent Tuve and arranging for his 
trip and the special meeting. At- 
tendance 10. 


MASSACHUSETTS—March 16, 1948. 
Subject: Threadless Malleable Fit- 
tings for Brazed Joints. Speaker: 
H. A. Sosnin, Stanley G. Flagg & 
Co., Inc. Mr. Sosnin not only de- 
scribed these comparatively new fit- 
tings but demonstrated their use by 
making various joints in steel, cop- 
per and brass pipes. A discussion 
period followed. Attendance 54 


MASSACHUSETTS—YFebruary 17, 1948. 
Subject: Fire Protection and Pre- 
vention for Duct Systems. Speaker: 
R. E. Corson, construction labora- 
tory, Associated Factory Mutual 
Fire Insurance Cos. The purpose of 
the meeting and discussion was to 
present information regarding fire 
protection and prevention for duct 
systems and air conditioning equip- 
ment as loss of life and damage to 
property by fire may be caused by 
neglect or ignorance on the part of 
the design engineer. Other Fea- 
tures: Nominations for board of 
governors for 1948-1949 were placed 
before members. Attendance 64. At- 
tendance ratio 0.76. 


MEMPHIS—February 16, 1948. Sub- 
ject: Operation and Program of the 
William R. Moore School of Tech- 
nology. Speaker: J. Lister Skinner, 
director, William R. Moore School 
of Technology. Mr. Skinner’s talk 
on the operation and program of 
the school proved of interest to 
members. Other Features: E. E. 
Scott, Chapter delegate to the 54th 
Annual Meeting, reported on rec- 
ommendations made at the meet- 
ing. Mr. Scott also announced that 
the Society is making available past 
presidents’ pins, which can be se- 
cured from the secretary of the 
society. Car] Fischer, treasurer, re- 
ported on chapter finances. At- 
tendance 23. Attendance ratio 0.52. 


MEMPHIS—January 26, 1948. Sub- 
ject: Movie Travelogue on Louisi- 
ana. Speaker: Virgil Cox, Standard 
Oil Co. Members greatly enjoyed 
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Mr. Cox’s showing of the travel film 
on Louisiana. Other Features: Dis- 
cussion was held on expense ac- 
counts for Chapter Delegates to 
Annual Meetings. Attendance 19 
Attendance ratio 0.43. 


MICHIGAN—March 15, 1948. Sub- 
ject: Industrial Ventilating Stand- 
ards. Speakers: Gordon C. Harrold, 
Ph.D., industrial hygiene consult- 
ant, and W. J. Rettenmier, Spitzley- 
Rettenmier Co. Dr. Harrold, the 
first speaker, spoke on the subject 
industrial ventilation standards as 
related to health and safety. Using 
the Wisconsin Industrial Ventila- 
tion Code as an example of one of 
the better, as well as one of the sim- 
pler and more workable of our pres- 
ent codes, he traced the limitations 
of all present-day codes. Mr. 
Rettenmier, one of the charter 
members of the Industrial Ventila- 
tion Society, told of the organiza- 
tion of this group in Detroit and 
explained its aims and activities, 
especially in regard to the working 
out of a code of rules for good 
standard practice in industrial ven- 
tilation design. Both speakers ap- 
pealed to the chapter to assist in 
producing a more suitable and 
workable state code to replace the 
present outdated Michigan Indus- 
trial Ventilation Code. A rising vote 
of thanks was accorded Dr. Harrold 
and Mr. Rettenmier for their inter- 
esting and informative talks. Other 
Features: A report on future meet- 
ing programs was given and the 
chairman of the membership com- 
mittee submitted his report. At- 
tendance 80. 


MICHIGAN—February 16, 1948. Sub- 
ject: Design of the Heat Pump. 
Speaker: F. R. Ellenberger, air con- 
ditioning department, General 
Electric Co., Bloomfield, N. J. Mr. 
Ellenberger covered the fundamen- 
tals of the heat pump, the prob- 
lems of design, and the advantages 
of its use where a low-grade heat 
source is available. He concluded 
with predictions as to the possible 
future of this type of system. This 
stimulating and timely presentation 
was illustrated with slides. Other 
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Features: Because of delays in- 
curred in handling the large at- 
tendance, all chapter business was 
postponed to the next meeting. At- 
tendance 175. 


MINNESOTA—March 1, 1948. Sub- 
ject: Kathabar Applications for 
Residential and Industrial Installa- 
tions. Speaker: F. M. Johnson, 
sales manager, Surface Combustion 
Corp., Toledo, Ohio. Mr. Johnson 
used a number of effective slides to 
illustrate his talk. The many ques- 
tions asked by members following 
Mr. Johnson’s presentation indi- 
cated the high interest shown in 
chemical dehydration as a help in 
solving problems in air condition- 
ing. Other Features: G. M. Brown, 
editor of the chapter’s new publica- 
tion, announced the name of the 
publication as the Minnesota Ex- 
changer. Pres. L. C. Gross an- 
nounced that G. L. Tuve, president 
of ASHVE, will visit the Chapter 
during April. A motion was carried 
that the chapter offer its services to 
assist the Smoke Abatement Code 
Committee of the city of Minneapo- 
lis. The nominating committee 
which will select candidates for 
1948 officers was appointed. Presi- 
dent Gross made a brief report on 
the activities at the 54th Annual 
Meeting of the Society. Attendance 
72. 


MINNESOTA—February 9, 1948. 
Subject: Newer Developments in 
Fuels. Speaker: Dr. L. H. Reyerson, 
assistant dean, school of chemistry, 
University of Minnesota. Dr. Reyer- 
son emphasized the critical solid 
and liquid fuel supply in readily 
available areas throughout’ the 
world, and stated that today we are 
dependent on 3 types of fuel, gas, 
oil and coal. In 20 years, only a lim- 
ited supply of gas and oil will be 
available. Atomic energy is a pos- 
sible source of unlimited fuel but 
many years of additional research 
will be necessary to make this type 
of fuel feasible. Other Features: 
Pres. L. C. Gross urged members to 
attend the exposition and meeting 
of the Minnesota Federation of En- 
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gineering Societies. Guy M. Brown 
was appointed editor of the Chap- 
ter’s new publication. Attendance 
75. 


MoONTREAL—March 1, 1948. Sub- 
ject: Sound and Acoustics of Air 
Conditioning and Ventilating Sys- 
tems. Speaker: T. A. Walters, Amer- 
ican Blower Corp., Detroit, Mich. 
The talk was well illustrated with 
slides and Mr. Walters traced the 
development and characteristics of 
the various types of fans and blower 
equipment which are being in- 
stalled in present-day duct sys- 
tems. Other Features: Pres. T. H. 
Worthington reported on the suc- 
cess of the last meeting when the 
annual curling bonspiel was held. 
The following slate of officers was 
unanimously elected to serve for 
the coming year: Leo Garneau, 
president, S. W. Salter, vice presi- 
dent, R. R. Noyes, secretary, 
W. G. Hole, treasurer, and T. H. 
Worthington, J. P. Fitzsimons, T. G. 
Anglin, B. J. Horsburgh and J. J. 
Cosgrove, members of the board of 
governors. Attendance 41. 


MONTREAL—February 10, 1948. 
Subject: History and Development 
of District Heating in Canada and 
the United States. Speaker: J. F. 
Collins, Jr., Secretary National Dis- 
trict Heating Association. Mr. 
Collins traced the history and de- 
velopment of district heating both 
in Canada and the United States. 
This was a very interesting talk and 
well received by all the members 
present. Other Features: Pres. T. H. 
Worthington appointed members of 
the nominating committee which 
will select nominees for 1948 offi- 
cers. Attendance 37. 


NEBRASKA—February 12, 1948. 
Kenneth R. Magarrell, vice presi- 
dent of the Nebraska Chapter and 
Chapter Delegate reported on the 
activities of the Chapter Delegates 
meetings during the 54th Annual 
Meeting. Most of the evening was 
devoted to suggestions for securing 
speakers, arranging for better pro- 
grams, for interesting qualified men 
to join the Chapter and means of 
enlarging the Chapter. Attendance 
16. 
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NeBRASKA—January 13, . Sub. 


ject: A Combination Sun -Win. 
ter Air Conditioner. Spe: Rob. 


ert Kell, Servel Inc. Ke! 
thoroughly explained ths ' 
cycle and sequence of o; 

a combination summer- 
conditioner. Charts wer sed + 
illustrate the unit. Othe: itures 
Frank Prawl of the m 
committee gave his r ar 
stated that the next meet. © wou); 
deal chiefly with the Soc : he 
nual Meeting and with the probley 
of securing new member 

ance 41. 


New YorK—February 194 
Subject: Thermal Insulation ang 
Condensation in Buildings. Speak. 
er: R. S. Dill, chief, heat and a; 
conditioning section, Nationa! By. 
reau of Standards, Washineto; 
D. C. Mr. Dill explained the equip- 
ment and methods used at the Bp. 
reau of Standards to determin 
thermal conductivity and the 
efficient of heat transfer. Both th: 
guarded hot plate and guarded he 
box methods were described and 
illustrated by means of slides. Metb- 
ods of testing various vapor bar- 
riers were outlined and results of 
tests were given to indicate hoy 
condensation difficulties could » 
predicted. Mr. Dill’s discussion 
the theory of heat transfer through 
basement walls and concrete floor 
to the ground was of special in- 
terest. Other Features: Pres. M.C 
Giannini announced that the Non- 
inating Committee could not repor 
due to the illness of its chairman 
An informal report on the activities 
at the 54th Annual Meeting wa 
given by President Giannini, wh 
expressed the thanks of the chapter 
to those members who had served 
on the Committee on Arrangemen's 
for the Annual Meeting. Announce 
ments were made of various meet 
ings of the societies affiliated with 
the Technical Societies Council 0 
New York. Attendance 64. Atten¢- 
ance ratio 0.15. 


New York—January 19, 1% 
Subject: Experiences of an Interna 
tional Jury. Speaker: Alfred J. Of 
ner, consulting engineer and pas 
president of ASHVE, New York, \ 
¥: In giving a history of Turke 









940 





+ outlined the changes in 
rnment and the country 
which lcd to the selection of Ankara, 
Turkey, 28 @ location for the Turk- 
ish Parliament. He explained the 
the special three-man In- 


Mr. O 
the 8 


duties ‘ 
ternational Jury, selected for the 
B purpose of reviewing plans offered 


in world-wide competition for the 
mechanical equipment and specifi- 
cations for the parliamentary build- 
ings. Movies of the interesting 
scenes and activities noted during 


Inis trip to Turkey concluded this 


excellent presentation. Other Fea- 
tures: New members were intro- 


, duced and Pres. M. C. Giannini an- 
5 .ounced the death of Webster Tall- 


madge on November 24. After J. A. 
Rice reported as chairman of the 


ichristmas Party Committee, a vote 


of thanks was given the committee 
for its excellent work. A nominating 
committee was appointed by Presi- 
dent Giannini, and W. E. Heibel and 
FD. McCann reported on plans for 
the Annual Meeting. Attendance 95. 
Attendance ratio 0.20. 


NortH CAROLINA—January 23, 
1948. Subject: Condensation in 
Buildings. Speaker: R. S. Dill, chief, 
heat and air conditioning section, 
National Bureau of Standards, 
Washington, D. C. Members great- 
ly enjoyed Mr. Dill’s comprehensive 
report. Other Features: Several 
students from North Carolina State 
College were introduced by Prof. 
L. L. Vaughan, who stated that a 
student branch of the ASHVE has 
been organized at the college. Pre- 
liminary plans for the summer 
meeting were discussed briefly and 
approved and Pres. E. S. deWitt an- 
nounced the names of members ap- 
pointed to the various chapter 
committees. Attendance 61. 


Nort Texas—March 15, 1948. 
Subject: Single Phase and Three 
Phase Motors for Air Conditioning 
Units. Speaker: Vernon Cox, dis- 
trict manager, Century Electric Co., 
Dallas, Tex. Mr. Cox gave a very 
instructive talk on the types, se- 
lection and application of both 
Single phase and three phase mo- 
tors for air conditioning units. 
Other Features: H. B. Adams, U. S. 
Electrica] Motors, Inc., showed a 


film of the construction and appli- 
cation of the U.S. Electrical Motors 
Varidrive. S. E. Ammons, president, 
Texas A. & M. Student Branch, ex- 
pressed his gratitude to the North 
Texas Chapter for its assistance in 
making it possible for three mem- 
bers of the Student Branch to at- 
tend the 54th Annual Meeting. An 
invitation was extended by Mr 
Ammons for the North Texas Chap- 
ter to join a joint meeting of all the 
Texas Chapters to be held at Col- 
lege Station on May 11, 1948. At- 
tendance 78. 


NorTtH Texas—February 23, 1948. 
Subject: Radiant Heating and the 
Application of the Heat Pump to 
Small Dwellings. Speaker: Car] F. 
Boester, director of Housing Re- 
search, Purdue University, Lafay- 
ette, Ind. A lively discussion period 
followed Mr. Boester’s illustrated 
talk. Other Features: C. R. Gardner, 
a past president of the chapter, 
made a report on the 54th Annual 
Meeting. Attendance 105. 


NortH Texas—January 21, 1948. 
Subject: Technology Tomorrow. 
Speaker: Dr. Baldwin M. Woods, 
president of the ASHVE, and di- 
rector, University Extension, Uni- 
versity of California, Berkeley, 
Calif. Dr. Woods’ timely presenta- 
tion was greatly enjoyed by those 
present and many expressed the 
wish that Dr. Woods appear at a 
later date and cover any points in 
his discussion which he was forced 
to pass over because of lack of time 
Other Features: Reports were given 
by the various committees and a 
letter from the Student Branch of 
the Texas A. & M. College was read 
which expressed the thanks of the 
Student branch for the $370.00 do- 
nated by the North Texas Chapter 
to help defray the expenses of stu- 
dent members attending the 54th 
Annual Meeting. Attendance 62. 


NORTHERN OnIO—February 9, 1948. 
Subject: Film on Opportunity—Best 
Location in the Nation. Speaker: 
R. C. Heinton, industrial sales man- 
ager, sales division of Cleveland 
Electric Illuminating Co. Mr. 
Heinton introduced his company’s 
film with a short talk outlining his 
firm’s activity in encouraging in- 
dustry to move to Northern Ohio. 
Other Features: Members enjoyed 


Heating, Piping & Air Conditioning, May 1948 











the coffee talk given after dinner by 
W. P. Craig, of the Council on World 
Affairs. Reports were given by the 
treasurer and the chairmen of the 
program and membership commit- 
tees. Philip Cohen, of the Chapter's 
Public Affairs Committee, in mak- 
ing a report on the Cleveland Street 
Car Ventilation System, offered the 
opinion that the new President 
Conference Committee cars were 
well ventilated but the old street- 
cars were no good and nothing 
could be done about them. Attend- 
ance 66. 


NORTHERN Ont10o—January 5, 1948 
Subject: Heat Transfer to and from 
Direct Fired Surfaces. Speaker: L 
G. Miller, professor, Michigan State 
College, East Lansing, Mich. Pro- 
fessor Miller's interesting talk was 
the result of experimental work car- 
ried on at Michigan State College 
on the heat transfer of primary sur- 
face in warm air furnaces. Other 
Features: Jules Eshner, Council of 
World Affairs, delivered a very in- 
teresting coffee talk. Vice president 
Moore reported that the new roster 
was complete and in the mail, and 
that an additional $50.00 had been 
received toward the fund to reduce 
the mortgage on the Research Lab- 
oratory. Attendance 77 


OKLAHOMA—February 11, 1948 
Subject: Blowers and Related Air 
Handling Equipment. Speaker: L. P 
Hanson, vice president in charge of 
sales, U. S. Air Conditioning Corp., 
Minneapolis, Minn. Slides showing 
charts and tables, added to the easy 
participation of all present in the 
discussion period which followed 
this informative talk. Attendance 
44. Attendance ratio 0.75. 


OnTARIO—March 1, 1948. Subject 
Air Cleaning and Purifying. Speak- 
er: Orm Moffat, manager, special 
products section, Canadian West- 
inghouse Co., Ltd. Mr. Moffat illus- 
trated his subject with slides and 
by an actual demonstration of elec- 
tric air cleaning. Other Features: 
Mr. Baxter, chairman of the Cana- 
dian Room arrangements at the 
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54th Annual Meeting announced a 
surplus of $153.45. A motion was 
carried that the Montreal and 
Winnipeg chapters be notified that 
the Ontario chapter is in favor of 
setting this surplus aside toward the 
fund for a similar room at the next 
annual meeting. Attendance 71. 
Attendance ratio 0.37. 


OrEGON—March 4, 1948. Subject: 
Performance Analysis of Heating 
and Ventilating Installations. 
Speaker: W. Bruce Morrison, con- 
sulting engineer, Portland, Oregon. 
Mr. Morrison’s talk covered hourly 
recordings made during three days 
on an industrial building using 12 
thermocouple positions, which gave 
2880 recordings every 24 hours. The 
results of the recordings, which 
checked supply and return water, 
inside and outside air, wind velocity 
and some moisture, were compared 
against the design of the installa- 
tions. Mr. Morrison’s presentation 
bore out the need of the industry 
for a program which will cover all 
the factors over a longer period of 
time and produce results which 
could be charted or used in graph 
form. Other Features: J. H. 
Bonebrake, chairman of the exhib- 
its committee for the Air Condi- 
tioning Conference, announced that 
requests for exhibit space far ex- 
ceed supply, while W. A. Simpson, 
Air Conditioning Conference chair- 
man, announced that arrangements 
for all technical session speakers 
have been completed and all space 
for equipment displays have been 
assigned. In addition to newspaper 
space, cards for automobile bump- 
ers, Street car advertising and radio 
announcements will be used to ad- 
vertise the conference. C. W. 
Brissenden, chapter president, re- 
ported on activities at the 54th 
Annual Meeting in New York, par- 
ticularly in reference to technical 
sessions on heat pump research. 
The following officers were elected 
and will take office during April: 
E. R. Lokey, president, J. P. 
McDermott, vice president, A. N. 
Hoss, secretary, J. H. Bonebrake, 
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Oregon Chapter Officers 
(L. to R.) Front—Pres. E. R. Lokey, Vice Pres. J. P. McDermott, Secy. 4, \ 


Hoss. 


Rear—C. W. Brissenden, K. H. Hanson, Board of Governors, J, 4 


Bonebrake, Treas. 


treasurer, and C. W. Brissenden, 
K. H. Hanson, L. J. Harrington, 
board of governors. Attendance 78. 


OreEcoN—February 5, 1948. Sub- 
ject: Film on Combined Effect of 
Temperature and Pressure in Pro- 
ducing Explosions. Speaker: Wayne 
Janes, Watts Regulator Co. Mr. 
Janes showed movies of a series of 
experiments demonstrating the 
combined effect of temperature and 
pressure in producing explosions. 
Other Features: Nominees for 1948 
officers were announced by J. A. 
Freeman, chairman of the nominat- 
ing committee. A discussion of the 
events at the 54th Annual Meeting 
followed with John Bonebrake de- 
scribing the exhibits, J. D. Kroeker 
reporting on the technical sessions 
and E. R. Lokey, chapter delegate, 
covering the business sessions. At- 
tendance 67. 


OrEGoN—January 8, 1948. Subject: 
Trends in Heating, Ventilating, and 
Air Conditioning. Speaker: T. E 
Taylor, consulting engineer, Port- 
land, Oregon. In his interesting and 
informative talk, Mr. Taylor cov- 
ered a wide field, discussing under- 
ground gasification of coal, boiler- 
burner units with the heat ex- 
changer for warm air heating, pan- 
el heating, and the heat pump. 
Other Features: Ray Chewning, 
treasurer, discussed the cost of re- 
serving space at Benson Polytechnic 
School where the Air Conditioning 
Conference will be held. Reports 
were given by several. of the com- 
mittee chairmen and A. E. Finlay, 
chapter historian, announced that 
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he would appreciate in! 

from past officers that cou! 

in compiling the chapter 

B. W. Farnes announced the 54t! 
Annual Meeting while E. R. Lok 
discussed the proposed joint-Chap.- 
ter Seattle meeting. A mot 
seconded that the Chapter exten 
an invitation to the Society t 

its summer meeting in Portland 
1950. Attendance 78. 


PacIFIC NORTHWEST—January | 
1948. Subject: The History and De. 
velopment of Medicine During th 
Past Fifty Years. Speaker: Dr 
Edward L. Turner, dean of the U: 
versity of Washington Medica 
School. Dr. Turner presented | 
subject in an interesting manne 
Other Features: Since this was 2 
joint meeting of the Ore 
Pacific Northwest Chapters, presi¢ 
ing officers of both chapters in 
duced their guests. Commissioner 
W. A. Bowes, Portland Office, Pub 
Works Department, praised 
work of the Oregon Chapter and I's 
cooperation with the Public Works 
Department. Prof. E. O. Easts 
outlined the founding and grow" 
of the Oregon Chapter from th 
time it was organized b: 
original members, B. W. Farnes an¢ 
J. Donald Kroeker. Atte 


PaciFIC NORTHWEST—D* 
1947. Subject: Panel Heat 
Speaker: Prof. E. O. Eastwood, pr 
fessor mechanical engineering 
versity of Washington, ‘Se 
Wash. Prof. Eastwood brought 
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teresting details in his dis- 
on panel heating and its 
ramifications. Other Fea- 


man: 
uss: 


any 
tures. B. W. Farnes, a member of 
the Oregon Chapter, outlined the 
scheduled events to be held at the 
Air nditioning Conference in 
Portland. A letter of acceptance 


from the Oregon Chapter, relative 
> a joint meeting to be held in 
Seattle, was read and approved. At- 


endance 28. 










PHILADELPHIA—February 12, 1948. 
Subject: The Magic of Electronics. 
speaker: Dr. Gordon Volkenant, 
 Minneapolis-Honeywell Regulator 
co. Dr. Volkenant’s well planned 
* presentation of his subject proved 
> interesting to members and a lively 
Duiscussion period followed. Other 
reatures: Minutes of a previous 
) meeting and the treasurer’s report 
? were read and approved. Attend- 
ance 172. 


& 


PrrrssurcH—March 8, 1948. Sub- 
Hject: You. Speaker: Theodore F, 
/Hatch, research director, Industrial 
Hygiene Foundation of America, 
‘Inc. Mr. Hatch compared man with 
‘a heat engine, and stated that he is 
subject to the same fundamental 
laws governing other’ engines. 
Man’s response to heat can be de- 
scribed or expressed in familiar en- 
sgineering terms. Coefficients of 
heat transfer by radiation, convec- 
tion, and evaporation have been 
measured. Mr. Hatch discussed the 
effect of heat in engineering terms 
on men in the second world war 
»who fought in tanks, what they had 

to encounter, and the length of 
time a man could stand these con- 
ditions. His talk was illustrated by 
means of slides, graphs and charts. 
Other Features: Several Committee 
Teports were given and J. L. McCann 
reported on a proposed golf meet- 
ing to be held with the ASRE. B. B. 
Reilly gave his report as chapter 
delegate to the 54th Annual Meet- 
ing. Attendance 40. 


PirtssuRGH — February 9, 1948. 
Subject: Space and Water Heat- 
ng Operations of a Large Hotel. 
Speaker: Albert Buenger, building 
Superinte: dent, Hotel Gibson, Cin- 
‘nnati, Ohio. Mr. Buenger discussed 


the terrific expenses involved in re- 
pairing the damages which occur 
during large meetings, and the diffi- 
culties involved in running a large 
hotel, which sometimes assume the 
aspect of a three-ring circus. His 
talk was mainly concerned with the 
space and water heating operations 
of a hotel and slides were used to 
show costs of performing work for 
guest satisfaction, and economy of 
operation. Other Features: A mo- 
tion was unanimously carried that 
the Dravo Corp., the chapter's host 
at a previous meeting, be offered the 
thanks of the Pittsburgh Chapter 
for an interesting and enjoyable 
meeting. Attendance 31. 


Rocky Mountarn—February 6, 
1948. Subject: The Heat Pump in 
Large Buildings. Speaker: J. Donald 
Kroeker, consulting engineer, Port- 
land, Oregon. Mr. Kroeker’s illus- 
trated talk proved very interesting 
to members and their guests. Other 
Features: Reports were given by the 
nominating and finance commit- 
tees. After the report of the legis- 
lation and code committee, the 
Rocky Mountain Gas Association 
code for gas piping was unanimous- 
ly approved. It was announced that 
the Association was sponsoring a 
meeting where the development of 
gas in the Rocky Mountain area 
would be discussed. Attendance 37. 


St. Louts—February 11, 1948. Sub- 
ject: Experiences of a Feature Writ- 
er. Speaker: Beulah Schacht, fea- 
ture writer, St. Louis Globe Demo- 
crat. A rising vote of thanks was 
accorded to Miss Schacht for her 
most enjoyable discussion. Other 
Features: Since this was a Ladies 
Night meeting all official business 
was suspended. Attendance 80. 


SOUTHERN CALIFORNIA—February 
18, 1948. Subject: Air Conditioning 
Evaluated in Relation to Health. 
Speaker: Dr. A. V. Nasatir, director 
of the division of industrial health, 
Los Angeles City Health Dept. Dr. 
Nasatir outlined the relation of 
temperature and humidity to health 
and also the problems of dust and 
odors in occupied spaces. Other 
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Features: A report on chapter 
finances was given by Lloyd Helms 
R. A. Lowe, president of the chapter, 
reported briefly on the 54th Annual 
Meeting and appointed chairmen 
for the Code Committee on Heating 
and the Code Committee on Refrig- 
eration. A. J. Hess reported on 
progress being made in the forma- 
tion of a Los Angeles Technical 
Council. Attendance 66 


SoutH Texas—February 20, 1948 
Subject: Reverse Cycle for Home Air 
Conditioning. Speaker: Carl F. 
Boester, director, housing research, 
Purdue Research Foundation, Pur- 
due University, Lafayette, Ind. Mr. 
Boester was given a great ovation 
for his fine talk. Other Features: 
Reg. F. Taylor was praised for his 
outstanding work as a member of 
the Council by Mr. Boester, who 
also urged members to attend the 
Semi-Annual Meeting of the So- 
ciety. An announcement was made 
that a joint meeting of the engi- 
neering societies of Houston will be 
held at the Rice Hotel April 30, 
1948. B. P. Fisher reported on an 
Air Conditioning Short Course 
which will be held at the Texas 
A. & M. College April 26 to 28. Prof. 
Wayne Long gave a short report on 
the participation of student dele- 
gates from the Texas A. & M. Stu- 
dent Branch in the 54th Annual 
Meeting. Robert Salinger gave his 
report as treasurer. Attendance 81 


Vircinria—January 29, 1948. Of- 
ficers for 1948 were elected as fol- 
lows: William H. Webster, Jr., presi- 
dent, Jesse E. White, vice president, 
D’Arcy E. Phillips, secretary, Wil- 
liam G. Hayes, treasurer. After the 
newly elected president, Mr. Web- 
ster, made an address of acceptance, 
members of the various committees 
were appointed. 


WASHINGTON, D. C.—February 11, 
1948. Joint Meeting of the Balti- 
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more-Washington Section of the 
ASRE and the Washington chapter 
of the ASHVE. Subject: What I 
Hear in Washington. Speaker: Paul 
D. Wooton, columnist of Nation’s 
Business and of many American 
newspapers. Mr. Wooton divided his 
talk into two parts, an explanation 
of the country’s economic position 
and a view of the political scene. 
The interest of the members in Mr. 
Wooton’s presentation was indicat- 
ed by the lively discussion period 
which followed each part of his talk. 
Other Features: Harry Baker, a 
professional entertainer, provided 
members with an enjoyable half 
hour with his sleight-of-hand mag- 
ic. Attendance 133. 


WESTERN MICHIGAN—February 9, 
1948. Subject: Activities at the 54th 
Annual Meeting, ASHVE, New York, 
N. Y. H. R. Limbacher, chapter 
delegate to the Annual Meeting, dis- 
cussed the new past presidents’ 
pins, whieh he asked the chapter to 
consider, and recommended that 
chapter delegates’ minutes be kept 
by the secretary for reference by 
new delegates. He also urged that 
members contribute further to 
eliminate the balance of the mort- 
gage on the Research Laboratory. 
Pres. Frank Harbin gave a detailed 
picture of the Heating and Ventilat- 
ing Exposition, particularly in ref- 
erence to exhibits on the Jetronic 
Oil Burner, and the room temper- 
ature adjustable register. L. A. 
Calcaterra also reported on the Jet- 
ronic Oil Burner and gave his ob- 
servations on the heat pump ex- 
hibits. Reports on technical papers 
were given by K. E. Robinson, Prof. 
L. G. Miller, and H. R. Limbacher, 
and F. K. Platt. A report on the 
Society activities at the meeting, 
including the Annual Banquet, was 
given by S. H. Downs. Attendance 
50. Attendance ratio 0.60. 


WESTERN MICHIGAN—January 12, 
1948. Subject: Old and New Hol- 
land. Speaker: Dr. C. DeGraaf, in 
charge of the English Dept., Hope 
College, Holland. Dr. DeGraaf cov- 
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ered the two great struggles of the 
Netherlands. One of these struggles 
is the great engineering accom- 
plishment of reclaiming land from 
the sea. The other is the struggle 
for existence because of the great 
number of wars which have been 
fought in or around the Nether- 
lands’ borders. This instructive talk 
was appreciated by all. Other Fea- 
tures: Since this was ladies’ night, 
a special Dutch hospitality atmos- 
phere was created, with the officers 
and their wives attired in original 
Dutch costumes. Attendance 72. 
Attendance ratio 0.84. 


WESTERN New YorK—February 9, 
1948. Subject: Heat Output of Vari- 
ous Types of Panel Construction. 
Speaker: William Chapman, direc- 
tor of panel heating research, Na- 
tional Tube Co. Mr. Chapman spoke 
on the tests which his company and 
the ASHVE are conducting on the 
heat output of various types of pan- 
el construction. A report on the 
chapter’s fund for reducing the 
mortgage on the Research Labora- 
tory was given by J. M. Quackenbush 
and B. C. Candee, and Roswell 
Farnham reported on the 54th An- 
nual Meeting. Attendance 51. At- 
tendance ratio 0.77. 


WESTERN NEw YorK—January 12, 
1948. Investigations made by the 
Buffalo Better Business Bureau. 
Speaker: Roscoe C. Ridee, merchan- 
dise manager, Buffalo Better Busi- 
ness Bureau. Mr. Ridee discussed 
the checks and investigations made 
by his office to halt the malicious 
practices in overselling the public 
on heating and insulation materials. 
Other Features: Pres. G. E. Adema 
reported that approximately $600.00 
had been contributed by the chap- 
ter toward the fund to reduce the 
mortgage on the Research Labora- 
tory. Negotiations for a joint meet- 
ing with the Toronto Chapter of the 
ASHVE were also announced. At- 
tendance 36. Attendance ratio 0.60. 


Wisconsin—February 18, 1948. 
Subject: The Best in Science is Yet 
to Come. Speaker: Dr. Gerald 
Wendt, editorial director, Science 
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Illustrated Magazine. D: wWop., 
indicated the progress o! *: 
in his talk and gave his a 
look into our probable 
future. Other Features: ° 
of Walter Lambeck, a n ber 
the Chapter, on Februar 

was announced and a res: 
pressing the chapter's 

was sent to his widow. A 

265. 
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Student Branch 


Texas A. & M.—March 4, 194 
Subject: Summer Employme: 
Wayne Long briefly outlined +, 


advantages which summe: mp! 
ment offers the student 1d gay 
the location and availabilit 

of the openings. L. W. 7 
chairman of the placement comm::. 
tee, outlined the procedu: 
committee in obtaining inte: 
with prospective employers 
passed out application blanks 
those interested. Messrs. Ammo: 
Burns, Manget, and Thompson ga 
an outline of the type of jobs t! 
had held during the past summer 
and the possible salaries that migh 
be expected. Other Features: Pre: 
S. E. Ammons announced that 
those able to play in the Engineer 
Day Follies Band should 


Council. R. H. Phillips reported t! 
the Engineers’ Day committee ¥ 
making progress and two more m 
were appointed to assist Mr. Philli; 
with the program to be presented 
at that time. A discussion of a pr 
posed joint meeting of the thr 
Texas Chapters was held, and th 
date for the meeting was tentati\ 
chosen as May 4 or May 11. Attenc- 
ance 45. 


Texas A. & M.—February 19, 1%! 
Subject: 54th Annual Meeting 
ASHVE, New York, N. Y. T. ! 
Burns, vice president, was the fs 
speaker of the evening. Mr. Bum 


mper'- 


gave a general report of the met 


ing, and stated that the studem 
delegates were well received an 
that great interest was show): 
the Student Branch. Pres. § = 
Ammons then reviewed ) papers 


on the heat pump which had bee! 
presented at technica! sessio® 
Other Features: An inyi‘ation 


Vay 1M 





nt members to attend the 
short course in air conditioning, 


ill be given at the Texas S. E. Ammons. 


ta 
for mé 
cants 


Spapprov 


grade, 
month 12. 
WP the following list. 


> 


A. & M. College and sponsored by 
the ASHVE, was extended by Pres Texas chapters participating was 
The possibility of 


holding a joint meeting with all the 


then discussed. Attendance 24 


Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of appli- 
| their references shall be printed in the next issue of the Journat of the Society or sent to the members in other 
manner as ordered by the Council. When the replies are received from references, the Candidate's application shall 
itted to and acted upon by the Committee on Admission and Advancement as soon as possible 
When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 
the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past 
3 applications for membership have been received and the names of these men and their sponsors are published in 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, the 


3 Council, urge members to assume their share of responsibility of receiving these candidates into membership by advising the 
"secretary promptly of any whose eligibility for membership is in any way questioned 

cr All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is 
“the duty of every member to promote : 

y Unless objection is made by some member by May 20, 1948, these candidates will be balloted upon by the Council. Those 


elected 


3 
gre subn 
: 
‘ 


~ 
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MEADASKA, JOHN JR., Student, University of Illinois. Proposers 
J R. Carroll, Jr. R. J. Martin*. Seconpers: A. Buckley, 
= S. Konzo 
HAvsrecut, CHarLes N., Sales & General Mgr., Bond Supply Co. 
© proposers: T. D. Stafford, D. R. Schilken. Seconvers: O. D 
Marshall, J. L. Alexander. 
Avexanper, FrRanK S. Jr., Graduate Student, University of 
~ Illinois. Proposers: S. Konzo, N. S. Buckley. Seconpers: 
J. R. Fellows, J. R. Carroll, Jr. 
strove, ALAN, Student, University of Michigan. Proposers: 
Axel Marin, F. N. Calhoon. Seconpers: C. F. Kessler, A. B. 
Epple 


Betrorv, Louis B., Regional Mgr., Air Cond. Controls Div., 
Minneapolis-Honeywell Regulator Co. Proposers: C. S. 
Koehler, O. F. Quist, Jr. Seconpers: Ernst Graber, J. R 
Bergan. (Advancement) 

Bercer, Freo W., Jr., Sales Engr., Parker Building Specialties, 
Inc. Proposers: Karl Baldwin, Jr., D. F. Owens. SEconpeErs: 
R. A. Parker, T. J. White. 

Bexcruotot, Georce C., Chief Engr., The Webster Engineering 
Co. Proposers: W. R. Lee, F. M. Thomas. Seconpers: Edwin 
Jones, A. D. Holmes. 

BLack, SAMUEL W., Jr., Engr., Metropolitan Utilities Districi 

| Proposers: Verne Simmonds, O. J. Smith. Seconpers: C. A. 
Goth, B. G. Peterson. 

Bocct, Paut P., Sales Engr., U. S. Radiator Corp. Proposers: 
R. F. Connell, C. F. Donohoe. Seconpers: A. A. Emrick, 
A. E. Knibb. 

SBovanzky, Hans R., Chief Engr., Starco, Ltda. Proposers: £. 
R. Becraft, R. G. Lubinsky. Seconvers: R. E. Lucey, C. L. 
Ringquist. 

oman, Rocer T., Serv. & Install. Mgr., Minneapolis-Honey- 
well Regulator Co. Proposers: E. L. Crosby, R. L. Leilich. 
Seconpers: F. S. MacGann, F. A. Leser. 

poNCKE, Gorpon C., Prod. Engr., E. I. du Pont de Nemours & 
Co. Proposers: R. E. Cherne, N. E. Sheldon. SEconpers: 
C. H. Urlaub*, W. J. Grunst*. 

boone, Wittiam A., Asst. Sales Mgr., Bell & Gossett Co. Pro- 
posers: E. J. Gossett, R. E. Moore. Seconpers: F. W. Thomp- 
son, G. W. Bornquist. 

POTENSTEN, Wiiuiam F., Sales Engr., The Pyle National Co. 
Proposers:G. K. Raider, W. M. Nesteruk. Seconpers: C. H 
Bevington, G. F. Nightingale. 

PRACEWELL, LoRAINE M. Jr., Student, A. & M. College of Texas. 
Proposers: W. E. Long, G. R. Tippett. Seconpers: A. V. 
Brewer*, C. M. Cimmang*. 

PROWN, Cuartes V., Student, A. & M. College of Texas. Pro- 


posers: W. E. Long, G. R. Tippett. Seconpers: A. V. Brewer, 
C. M. Cimmang*. 


Non-Men 
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to membership will be notified by the Secretary immediately after election 


Brown, G. Wes.ey, V. P. & Sales Mer., Southern Furnace & 
Supply Co. Proposers: C. A. McKinney, D. M. Mills. Sec- 
ONDERS: B. P. Fisher, H. W. Presseur 

Brown, Leonarp, Chief Draftsman, H. S. Haley, Cons. Engr 
Proposers: H. S. Haley, Philip Molfino. Seconpers: F. J 
White, L. H. Cochran 


CHADWICK, Frep W., Owner, F. W. Chadwick Co., Sales Engrs 
Proposers: J. W. Stevens, C. F. Mally. Seconpers: C. W 
Nessell, G. F. Keane. 

CHRISTMANN, WiLu1AM F., Engr., Kroeschell Engineering Co 
Proposers: A. H. Goelz, M. R. Derby. Seconpers: S. S 
Sommerfield, M. J. Bamond. (Advancement) 

Cox, WitiiaM G., Asst. to Sales Mgr., General Electric Co 
Proposers: F. H. Faust, F. O. Urban*. Seconpers: W. F. R 
Karsten, D. W. McLenegan. 

Croowe, Arnotp L., Sales Engr. Wm. W. Short Co., Inx 
Proposers: M. C. Giannini, J. E. Schechter. Seconpers: R. L 
Stinard, A. A. Giannini 


Davis, Titus E., Vice-Pres., Engineering & Sales Co. Proposers 
Verne Simmonds, C. A. Carter. Seconpers: K. E. Martin. 
F. E. Prawl. 

Day, Georce W., Mgr., Koolshade & Storm Shade Dept., Inger- 
soll Steel Div., Borg-Warner Corp. Proposers: L. T. Avery 
J. E. Wilhelm. Seconpers: Dennis Boggs, J. M. Black 

DeWrrt, Stuart L., Student, Michigan State College. Pro- 
posers: C. H. Pesterfield, L. G. Miller. Seconpers: James T 
Anderson, P. J. Vanderlip. 

Downs, Frep, Estimator, Dallas Plumbing Co. Proposers: R 
W. Hanson, J. V. Edmondson. Seconpers: J. P. Ashcraft, 
Oslin Nation 


Epson, WARREN N., Director, School of Plumbing, Heating & 
Air Cond., International Correspondence Schools. Proposers 
David Jones*, B. B. Mahon. Seconpers: Samuel Baker*, W 
N. Richards* 

E.uis, Lester W., Dist. Repr. Proposers: J. H. Carnahan, J. R 
Patten. Seconpers: J. H. Spaan, G. T. Donceel. (Reinstate- 
ment & Advancement) 

Evans, Raout C., Engr., Campbell-Elsey Co. Proposers: G. C 
Campbell, R. A. Pons. Seconvers: A. R. Curtis, E. V. Gritton 


Fercuson, LAWRENCE A., Sales, Magarrell & Co. Proposers 
K. R. Magarrell, Verne Simmonds. Seconpers: C. A. Carter. 
B. G. Peterson. 

Fink, Hersert D., Sec’y & Supvsr. Engrg. Dept., Stuart Cooling 
Corp. of Florida. Proposers: C. B. Smoot, M. C. Connell 
Seconpers: Armand Cowan, R. P Kelley 
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Grimore, CLARENCE F., Jr. Engr., Dallas Air Conditioning Co. 
Proposers: T. H. Anspacher, J. A. Ray. Seconpers: B. G. 
Mercer, A. F. Avera. (Advancement) 

GLICKMAN, NATHANIEL, Asst. Prof. Medicine & Research Physi- 
ologist, University of Illinois Medical School. Proposers: 
R. C. Cross, E. P. Heckel. Seconpers: C. M. Burnam, Jr., 
M. K. Fahnestock. 


HANLEN, Paut M., Student, David Ranken Jr. School of Me- 
chanical Trades. Proposers: J. T. Lynch, G. B. Rodenheiser. 
Seconpvers: C. O. May, F. M. Todd*. 

HERMANN, Rosert M., Dist. Mgr., Montgomery Brothers. Pro- 
posers: F. R. Johnson, H. W. McKenzie. Seconpers: C. W. 
Brissenden, A. N. Hoss. 

Hrnea, Ray W. Jr., Mech. Engr., Dewitt C. Griffin & Associates. 
Proposers: D. O. Mead, D. C. Griffin. Seconpers: M. W. 
McKinstry, J. D. Sparks. 

Ho.srook, Howarp W., Sales, Minneapolis-Honeywell Regulator 
Co. Proposers: F. W. McCarthy, D. E. Wells. Seconpers: 
W. B. Schisler, R. H. Schnell. 

Hoop, Rosrn M., Managing Partner, Shreveport Refrigeration 
& Appliance Co. Proposers: E. J. Kearby, W. E. FitzGerald. 
Seconpers: A. H. Otto, W. G. Free. 

Hoss, Rosert D., Sales Engr., Minneapolis-Honeywell Regu- 
lator Co. Proposers: K. H. Hanson, Dick Blankenship. Sec- 
onvers: J. P. McDermott, K. R. Murhard. 

Howarpb, Parker B., Sales Mgr., Tomlinson Steam Specialty Co., 
Div. of Tomlinson Industries, Inc. Proposers: E. E. Maurer, 
E. J. Sable. Seconvers: L. S. Ries, John Richmond. 

Humpureys, Norman G., Div. Mgr., Temperature Engineering 
Corp. Proposers: F. J. Dean, Jr., G. D. Yeazel. Seconpers: 
K. M. Stevens, E. E. Ralston. 


Iverstrom, Cart, Cons. Engr., Edward E. Ashley, Cons. Engr. 
Proposers: H. H. Hill, B. A. Russell. Seconpers: W. C. Jones, 
H. R. Iverson. (Reinstatement & Advancement) 


Jacos, Rosert E., Director, Jacob Brothers, Ltd. Proposers: 
L. C. Watts, J. R. Preston*. Seconpers: A. H. Marso*, 
William Friel*. 

JuzwiakK, STANLEY J., Student, University of Michigan. Pro- 
posers: Axel Marin, F. N. Calhoon. Seconpers: C. F. Kessler, 


A. B. Epple. 


KALMAN, Puiuip, Sales Engr., Rodgers-Barbeck Co. PRopPosERs: 
R. J. Salinger, R. F. Taylor. Seconpers: W. C. Timmerman, 
Sidney Bromberg. 

Kanoas, Net H., Sales Engr., Trane Co. Proposers: Stanley 
Jennings, A. M. Dion. Seconpvers: J. L. Neilans, H. M. 
Treleaven. 

Kertrerson, Francis A., Mech. Engr., Stevens & Wilkinson, Inc. 
Proposers: I. B. Kagey, L. L. Barnes. Seconpers: Leo Sud- 
derth, Jr.. W. M. Garrard. 

Kuatri, Att Monamen A. L., Student, University of California. 
Proposers: N. H. Peterson, F. R. Bichowsky. Srconpers: 
B. F. Raber, F. W. Hutchinson. 

Kuzon, SANForD, Student, Massachusetts Institute of Technol- 
ogy. Proposers: A. L. Hesselschwerdt, Jr., James Holt. 
Seconpers: G. M. Ketchum, H. Cleon. 

Kuck, Tueopore A., Field Engr., South Side Hardware & 
Plumbing Co. Proposers: H. W. Schreiber, Rex Vernon. 
Seconpers: C. H. Amundson, J. A. Lofte. (Advancement) 

Kutur, Muzarrer C., Student, University of Illinois. Propos- 
ers: S. Konzo, R. J. Martin. Seconpers: J. R. Carroll, Jr., 


N. A. Buckley. 


LANTERY, Mario, Manager, Rio Branch, Starco, Ltda. Propos- 
ers: E. R. Becraft, R. G. Lubinsky. Seconpers: R. E. Lucey, 


C. L. Ringquist. 
Lennox, Ricuarp H., Student, Michigan State College. Pro- 
posers: C. H. Pesterfield, L. G. Miller. Seconpers: J. T. 


Anderson, P. J. Vanderlip. 
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Lomax, Burt, Jr., Owner, Burt Lomax, Jr. Prop 
Gamble, A. D. Sheere. Seconpers: E. G. Woo 
Naef*. 

Lonc, Davi M., Student, Purdue University. Pr 
T. Miller, F. B. Morse. Seconpers: O. Wit: 
Solberg*. 

Lucas, Perer M., Student, Michigan College of Mir 
nology. Proposers: F. E. Wittig, E. L. Sitz* 
W. C. Polkinghorne*, A. P. Young*. 

Lynam, Joun T., Engr., W. B. Van Sickle Co. Prop 
Humphreys, R. W. Dickson, Jr. Seconpers: F 
W. N. Donelson. 


Mar.att, Beverty R., Partner, Marlatt’s Heating 
W. B. Morrison, Dick Blankenship. Srconpers: \ 
F. R. Johnson. 

Mar.att, Mrixo, Partner, Marlatt’s Heating. Prop: 


Morrison, Dick Blankenship. Seconpers: W. R. ! 


Johnson. 
Martin, Kemmis B., Partner, Martin Bros. Prop 


Abbott, W. H. Evans. Seconpers: H. T. Pritc! 


Morgan. 

MArTINSON, CHARLES A., Mgr., Dennis Refrigerat 
Proposers: F. E. Prawl, B. G. Peterson. Secon: 
Simmonds, O. J. Smith. 

McHuecu, Wiii1am J., Student, Michigan College . 
Technology. Proposers: F. E. Wittig, E. L. Sitz* 
W. C. Polkinghorne*, A. P. Young’. 

McPuart, Hucn A., Purchasing Agent, Refrigerat 
Inc. Proposers: A. K. Johnston, E. R. Lokey 
T. H. McClung, W. R. Norte. 


Kr 
* 


\ 

Mining 

SECONDERS 

e Sux 
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SECONDERS 


Mitier, KenNneTH H., Student, Michigan College of Mining ; 


Technology. Proposers: F. E. Wittig, E. L. Sitz* 
V. O. York*, A. P. Young*. 
Miter, Wayne C., Sales Engr., T. C. Langdon Co 


Walter Hanthorn, A. N. Hoss. Seconpers: H. W. 


W. R. Norte. 


SECONDERS 


PRoPOsERs 


McKenzi 


Mrkov, Kennetu C., Sales Engr. Neil H. Peterson Co. Propo. 
ers: N. H. Peterson, D. F. Owens. Seconpers: K ( 


Alexander, H. V. Hickman. 

Moore, Larry R., Student, University of Illinois 
J. R. Carroll, Jr., N. A. Buckley. Seconpers: R 
C. D. Greffe*. 


PROPOSE: 


J Martin’ 


Morrarity, Danie. K., Sec’y-Asst. Treas., Cook Brothers, |: 
Proposers: D. R. Dickson, I. W. Cotton. Seconners: S 


Fenstermaker, Jr., Riley Shuttleworth. 


Morrison, Rosert, Sales, Globe Machinery & Supply Co. Pn- 
posers: D. E. Wells, C. W. Hellstrom. Seconpenrs: C. 


McGuiness, C. A. Wheeler. 


Morton, Ivan I., Nokol, Brown & Morton Heating Co. Props 
ers: H. S. Shafer, J. R. Patten. Seconpers: F. X. Loefer 


Jr., D. R. Groth. 


Munee, Ross T., Htg. Engr., Consolidated Supply C 


oO Propos 


ers: E. C. Willey, J. D. Kroeker. Seconpers: W. R. Nore 


E. R. Lokey. 


Mutter, Henry J., Student, Brooklyn Polytechnic Institu 
Proposers: H. S. Brikett, C. A. Wojan*. Seconvers: © * 


Peterson*, L. E. Saidla*. 
Murpnry, Dantet C., Owner, D. C. Murphy Co., Inc 


PROPOSERS 


F. E. Triggs, D. E. Wells. Seconpers: C. A. Wheeler, 8 5 


Stover. (Advancement) 
Myers, Cuartes A., Sales Mgr. & Engr., Therm-o-t: 


1 Ty . 
i iNvis 


Alexander Schroeder Lumber Co. Proposers: D. M Mi 
C. L. Fleming. Seconpers: B. P. Fisher, H. L. De Vines 


NELSON, FRANK H., Asst. Engr., C. T. Bakes, © 


Proposers: E. T. Gorbrandt, P. E. Seepe. Seco? 
O’Shea, F. A. Player. 


O’ConneELL, Vincent J., Sales, General Electric Co 
E. E. Ashley, R. C. Ebner. Seconpers: S. A. Sp: 
Bond. 

Otson, Harry W., Mgr. Plbg. & Htg. Dept., Cra: 
posers: W. R. Norte, L. J. Harrington. SpconpDers 
liams, P. F. Sandsted. 
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parrenson, Patrick O., Supt., C. J. Carlson Co., Inc. Proposers: 


J. T. Hardin. 


i Preece, Josep D., Res. Supvsr. Htg., Crane Co. Proposers 


uy. W. McRae, J. P. Magos*. Seconpers: H. F. Randolph, 


w. S. Harris. (Advancement) 


aa Epwarp, Student, Michigan College of Mining & 
Technology. Proposers: F. E. Wittig, E. L. Sitz*. Seconpers: 
< w. C. Polkinghorne*, A. P. Young*. 

&: 


BB ovas, Cuartes D., Draftsman, H. S. Haley, Cons. Engr. 
Proposers: H. S. Haley, Philip Molfino. Seconpers: F. J 
White, L. H. Cochran. 


“a 


3 Ramseur, VARDRY D. Jr., Partner, V. D. Ramseur & Sons 
Proposers: L. E. Freeman, J. E. Waldrep. Seconpers: R. K 
Rouse, R. A. Stipp. (Advancement) 

Rapp, Oviver E., Htg. Salesman, Gerdsen Co. Proposers: A. H. 
Gerdsen, J. D. Jones. Seconpers: G. V. Sutfin, H. W. Moore. 

Rast, WuuiaM N., Sales Engr., Catlett Engineers, Inc. Pro- 
posers: W. A. Catlett, H. G. Clark, Jr. Seconpers: W. H. 
Kuhn, A. B. Ullrich, Jr. 

SReacan, Leon S., Vice-Pres. & Gen. Mgr., The Webster Engi- 

neering Co. Proposers: W. R. Lee, F. M. Thomas. Seconp- 

ers: Edwin Jones, A. D. Holmes. 
 Rescorta, CHARLES L., Student, Michigan State College. Pro- 
posers: C. H. Pesterfield, L. G. Miller. Seconpers: J. T 
Anderson, P. J. Vanderlip 
Reynoips, James A., Sales Engr., Minneapolis-Honeywell Reg- 
ulator Co. Proposers: W. R. Norte, J. B. Banks. Seconpers: 
T. E. Taylor, R. C. Chewning. 
RICKENBACKER, MANNIE W. Jr., Sales Engr., Industries Sales 
Corp. Proposers: C. V. Bankston, L. V. Busenlener. Seconp- 
ers: Ralph Elizardi, T. A. Stokes. 
Rwot, Kemsce L., Industrial Equipment Engr., Blaw-Knox 
Co. Proposers: E. H. Riesmeyer, Jr., J. L. McCann. Seconp- 
ers: M. I. Dorfan, Theodore Rockwell. (Advancement) 
Rosinson, Harry R. Jr., Student, A. & M. College of Texas. 
Proposers: W. E. Long, G. R. Tippett. Seconpers: A. V 
Brewer*, C. M. Cimmang’*. 
Row.anp, Dan R., Student, Michigan State College. Proposers: 
C. H. Pesterfield, L. G. Miller. Sreconpers: J. T. Anderson, 
P. J. Vanderlip. 
| Roavs, WittrorpD C., W. C. Roads, Cons. Engr. Proposers: W 
R. Lee, Edwin Jones. Seconpers: A. D. Holmes, F. M 
Thomas. 

S Ruswwstery, Wiu1am, Pres. & Chief Engr., Utility Metal 
Products Co., Inc. Proposers: P. A. L. Foulds, N. J. H. Shaw 
Seconpers: J. E. Graves*, A. O. Guarino*. 
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| Scunemwer, Cuartes H., Br. Megr., Ilg Electric Ventilating Co 
Proposers: F. R. Leser, C. Z. Adams. Seconpers: D. M. 
Allen, D. W. Loucks. (Advancement) 


Se.aerc, Rogert E., Jr. Engr., J. Donald Kroeker. Proposers: 
R. W. Peterson, J. D. Kroeker. Seconpers: C. E. Thomas’, 
J. C. Gearhart*. 

Smmpson, Rosert C. H., Sec’y, The I. W. Cotton Co., Inc. 
Proposers: I. W. Cotton, Riley Shuttleworth. Seconpers: 
W. R. Fenstermaker, S. E. Fenstermaker. 

Swoox, Bernard M., Vice-Pres., A. D. Jacobson Plumbing & 
Heating Co., Inc. Proposers: R. B. Mason, H. A. Atwater 
Seconvers: D. M. Allen, E. E. Ralston. 

Sorensen, Curistian, Serv. Mgr., Stokol Stoker Co., Inc. Pro- 
posers: G. H. Hosmer, H. D. Griswell. Seconpers: R. A. 
Donie, G. A. Post. 

SPEER, THOMAS A., Student, A. & M. College of Texas. Propos- 
ers: W. E. Long, G. R. Tippett. Seconpers: A. V. Brewer’, 
C. M. Cimmang’*. 

STerRN, Maurice H., Asst. Chief Engr. Heating Section, Dravo 
Corp. Proposers: B. B. Reilly, H. A. Pietsch. Seconpers: 
G. W. Strachan, R. D. Darrah. 

Stmgs, W ALTER R., Hall-Neal Furnace Co. Proposers: S. Konzo, 
J. R. Carroll, Jr. Seconpers: R. J. Martin*, F. S. Gombert. 
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L W. Cotton, W. R. Fenstermaker. Seconpers: R. A. Donie, 








Stone, Henry P., Engr., Jackson & Moreland, Engineers. Pro- 
posers: W. A. McPherson, O. J. Campia. Seconpers: C. R 
Swaney, F. H. Brigham. 

Storey, Donatp R., Vice-Pres., John Tweddle, Ltd. Proposers 
B. J. Horsburgh, J. P. Fitzsimmons. Seconpers: H. G. Win- 
ters, S. W. Salter 

STruwE, Joun B., Mgr. Industrial Engrg., Southwestern Gas & 
Electric Co. Proposers: E. J. Kearby, Wm. E. FitzGerald 
Ssconpers: A. H. Otto, R. M. Hood 

Swan, CuHartes G., Partner, Swan-Landers Co. Proposers 
J. R. Patten, H. S. Shafer. Seconpers: Wally Frankfurt, I 
G. Howlett 


TessMAN, Monre.i O., Jr., Jr. Engr., Dallas Air Conditioning 
Co. Proposers: T. H. Anspacher, J. A. Ray. S&coNDERS 
M. L. Brown, B. G. Mercer 

THOMPSON, Erwin B., Student, A. & M. College of Texas 
Proposers: W. E. Long, G. R. Tippett. Seconpers: A. V 
Brewer*, C. M. Cimmang*. 

Tooker, Berton, W., Mgr., Certified Furnace Co. Div. of Stain- 
less & Steel Products Co. Proposers: P. D. Robinson, A. E 
Bauer. Seconpers: R. L. Campbell, C. E. Wiser 

Torop, RaAutpu, Engr., Armo Cooling & Ventilating Co. Pro- 
posers: P, J. Barbieri, Peter Franck Seconpers: E 
Lindheimer*, F. Merritt*. 

TRAMMELL, Georce E. Jr., Field Engr., Gentry-Brown Air Con- 
ditioning Co., Inc. Proposers: J. H. Spaan, J. R. Patten 
Seconpers: H. S. Shafer, R. E. Swan 


Vinycoms, Goprrey B., Lr. Cor., Partner, F. W. Parkinson 
Proposers: A. H. Glendenning*, E. D. Morgan*. Seconpers 
R. L. Finlayson*, H. M. Smith* 


WALKER, Witit1AM E., Student, A. & M. College of Texas 
Proposers: W. E. Long, G. R. Tippett. Seconpers: A. V 
Brewer*, C. M. Cimmang* 

Waters, WILLARD S., Sr. Member, Waters & Waters. Proposers 
C. L. Sapp, V. G. Marconett. Seconpers: H. F. Farquhar, 
H. A. Zanone 

Weiss, Josepu R., Cons. Engr. Proposers: H. B. Addington, 
A. A. Bearman. Seconpers: Dr. C. E. Lucke, L. K. Berman 

WenpbeL, Orto G., Chief Engr., Oil Dept., American Radiator & 
Standard Sanitary Corp. Proposers: C. H. Flink, E. L 
Broderick. Seconpers: F. E. Hanson, Herwart Werker 

Wessy, Vernon L., Chief Engr., Utilities Operating Dept 
Electro-Motive Div., General Motors Corp. Proposers: M. J 
Bamond, J. S. Kearney. Seconpers: R. O. Nelson, A. O. May 

WestTBeRG, Gorpon, Jr. Engr., Montag Stove & Furnace Works 
Proposers: E. F. Kucer, A. K. Gaylord. Seconpers: F. R 
Johnson, H. A. Montag 

Wuire, Sam J., Co-owner, McDonnell Plumbing & Heating & 
Air Conditioning Co. Proposers: J. R. Patten, H. S. Shafer 
Seconpers: R. E. Swan, W. W. Frankfurt 

Witson, Nem W., Asst. Mgr.-Sec’y, Larry Harrington Co., Inc 
Proposers: L. J. Harrington, V. A. Beers. Seconpers: K. R 
Murhard, W. R. Norte 

Winter, Georce A., Sales, P. J. Shomer Co. Proposers: R. L 
Byers, S. F. Frensdorf. Seconpers: H. R. Weiner, A. F 
Conrad, Jr. 

Wrene, Torsten, Owner & Chief Engr., Ingenjorsfirman Tewe 
Proposers: C. S. Koehler, L. B. Belford. Seconpers: S 
Romedahl, C. Bruer. (Advancement) 

Wricut, James W., Student, Michigan College of Mining & 
Technology. Proposers: F. E. Wittig, E. L. Sitz*. Seconpers 
W. C. Polkinghorne*, A. P. Young* 


Yerxovicn, Luxe A., Grad. Asst. Mech. Engrg. Dept., Michigan 
State College. Proposers: C. H. Pesterfield, L. G. Miller 
Seconvers: J. T. Anderson, P. J. Vanderlip 
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I “saunnny secTione) Candidates Elected 


In the past issues of the Journal of the Society the names of the following men were listed as Candidate 
bership. The membership grade of each Candidate has been assigned by the Committee on Admission and A 
and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by 


I Mer 
‘ncemen; 


rt. B-IIL 


Section 8, of the By-Laws, the following list of candidates elected: 


Members 


Bauman, Cart S., Exec. Engr., Tex-Air Conditioning Co., Fort 
Worth, Tex. 

Baumann, Arnoip W., Chief Engr., Arthur Harris & Co., Chi- 
cago, Il. 

Brown, Henry C., Jr., Section Head Res. Lab’y., Armstrong 
Cork Co., Lancaster, Pa. 

Brown, Rosert L., Associate Member, Smithey & Boynton, 
Roanoke, Va. 

Hucues, James W., Gen. Elec’l. Engr., Canadian Pacific Ry.. 
Montreal, Canada 

Ke.iocc, Winston T., Design Engr., The E. R. Little Co., Inc., 
Detroit, Mich. (Advancement) 

Leicn, Ricuarp S., Project Engr., Chase Brass & Copper Co., 
Waterbury, Conn. 

Paropi, H., Cons. Engr., Syndicat National de la Construction 
Electrique, Paris, France 

ScHLENTNER, Kart O., Asst. Mgr. Research, The National Radi- 
ator Co., Johnstown, Pa. 

Sicet, Rosert J., Sales Engr., York Corp., Philadelphia, Pa. 

ZENAN, JoHN G., Design Engr., Paramount Pictures, Inc., Hol- 
lywood, Calif. 


Associate Members 


Asker, Gunnar C. F., Chief Engr., Dry Air Products Corp., 
Washington, D. C. 

Bappter, C. T., Reg. Sales Mgr., McQuay, Inc., New York, N. Y. 

Boston, E. B., Pres., Air Products Equipment Co., Chicago, Il. 

Burke, T. F., Owner, Thos. F. Burke Co., Washington, D. C. 

Carrncross, G. F., Pres., Cowlitz Heating Co., Longview, Wash. 

Cuiark, R. J., Estimator, B. A. Walterman Co., Cincinnati, Ohio 

Dias, W. B., Owens-Corning Fiberglas Corp., New York, N. Y. 

Dumont, VaLmore, Dumont Plumbing Service, Ltd., Ottawa, 
Ont., Canada 

Epwarps, Raymonp L., Mech. Engr., Austin Co., Oakland, Calif. 

Ersiinc, James A., Res. Engr., Battelle Memorial Institute, Co- 
lumbus, Ohio 

Faraco, Witt1AM J., Mech. Engr., Dominion Electrohome Ind. 
Ltd., Kitchener, Ont. 

FARRAR, JOSEPH L., Estimator, Lent’s Plumbing & Heating, 
Bremerton, Wash. 

FREAN, Frepertck C., Tech. Dir., The Air Treatment Engrg. 
Co., Ltd., Leeds, England 

Hocuscuutz, Atrrep, Owner, Moto Ventilating Co., Chicago. 

Hucues, Matcotm W., Treas., Alfred J. Hunter & Co., Muske- 
gon, Mich. 

Jenny, THomas J., Air Cond. Sales Engr., Gulf Engineering Co., 
Inc., New Orleans, La. 

Kincpon, Frank W., Engrg. Draftsman, Ontario Paper Co., 
Ltd. Thorold, Ont., Canada 

Loven, Morris, Owner, Linden Heating Co., Anoka, Minn. 

MacLean, R. M., Mech. Engr., Socony Vacuum, Paulsboro, N. J. 

MacQueen, Dona.p, Pres., Donald MacQueen Co., Ltd., Mon- 
treal, Que., Canada 

Newsanks, Nixes N., Skelly Oil Co., Kansas City, Mo. 

Orro, Atrrep H., Mgr., Air Cond. Refrig. Dept., Shreveport 
Plumbing Co., Shreveport, La. 

Parks, Wiiu1aM N., Mfrs. Agent, Minneapolis, Minn. (Rein- 
statement) 

PENAFEATHER, J. C., Const. Supt., Carrier Corp., Syracuse, N. Y. 

Porvin, Leo J., Owner, Fenner & Potvin, Chicago, Ill. (Rein- 
statement) 

Reep, C. E., Vice Pres., Reed Unit-Fans, Inc., New Orleans, La. 

Scott, Pamir R., Cons. Engr., Gutteridge, Haskins & Davey, 
Melbourne, Australia 


ScrIBNER, Evcene D., Engr., Lancaster, Pa. (Reinstatement) 
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Smirn, C. Warner, Middle Atlantic Dist. Mgr., Phila ‘ciphis p, 
(Reinstatement) 7 

Serzer, CuHartes M., Jr., Sales Mgr., Charles M. Setrer 4 ¢ 
Charlotte, N. C. 

Suepp, Rosert W., R. L. Deppmann Co., Grand Rapids, Mia 

Tanster, Donatp H., Sales, Strong, Carlisle & Hammond ¢ 
Cleveland, Ohio 

TAZEWELL, E. B., Owner, E. Bradford Tazewell, N ; 

Teat, Bruce C., Owner, Air Conditioning & Refrigerati, 
Rochester, N. Y. 

Terry, James, Pres., Dresco Refrigeration Co., Detroit, Mic 

Wempe, Rosert H., Engr., McCarty Bros. Equipment Cor 
River Forest, II. 

Wueeer, Wiii1aM H., Pres., Airkem, Inc., New York, Ny 

Witmer, Cuartes N., Sec’y., Treas. & Gen. Mgr. Ross & Witme; 
Inc., Charlotte, N. C. (Reinstatement) 

Zwat.y, Avucust L., Office Mgr., Standard Brass & Mfy | 
Shreveport, La. (Reinstatement) 


Junior Members 


Biazexk, Louis J., Jr., Mech. Engr., Ellerbe & Co., St. Paul, Minr 

Cote, Joun L., Gen. Mgr., Home Equipment & Supply C 
Carterville, Ill. 

Dykes, O. J., Jr., Pres., The Dykes Co., Inc., Shreveport, La 

Foran, Laverne E., Mech. Engr., Chicago Steel Furnace C 
Chicago, Il. 

Frank, Mitton S., Chem. Engr., Neil H. Peterson Co. Sa 
Francisco, Calif. 

Guest, James F., Sales Engr., Earnshaw Sheet Meta! Supply 
Co., Jackson, Mich. 

Jaties, ARMANDO R., Design & Sales Engr., Carrier Lix Klett 
S. A. Acondicionamiento De Aire, Argentine Republic, S.A 

Kane, Joun F., Jr., Jr. Lab’y. Engr., Washington Gas Light C 
Washington, D. C. 

Mancrum, Ricuarp W., Field Engr., American Blower Com 
Grand Rapids, Mich. 

Miter, Henry A., Htg. Engr., R. Crittall Radiant Heating, Inc 
New York, N. Y. 

Morris, JouHN E., Sales Engr., American Blower Corp., Detroit 
Mich. 

O’Connett, Water H., Jr. Engr., Lehigh Engineering C 
Bethlehem, Pa. 

O’Marra, Wyman W., Jr. Engr., Dr. Karel R. Rybka, Toront 
Ont., Canada 


Student Members 


Custer, Joun B., Student, University of Minnesota, Minneapo- 
lis, Minn. 

G1anos, Tueopore C., Student, University of Minnesota, Min» 
eapolis, Minn. 

Green, T. Z., Student, Tulane University, New Orleans, le 

Jacks, Paut E., Student, Purdue University, W. Lafayette, In¢ 


The following candidates elected are students at Nort 
Carolina State College of Agriculture and Engineern 
Raleigh, N. C. 


Acnew, Rosert G. 
ALEXANDER, JOHN B. 
Arey, Hersert L. 
Autry, Von Jr. 
BEaMAN, Bruce E. 
Bean, RicHarp F. 
BERMAN, RA.pu I. 
CaRPENTER, T. B. 
Cooper, WILLIAM B. 


Garrison, Toomas R. Powe, H. W. J8 
GriIFFING, MELVIN E. Power, THOMAS H 
Hunter, Hersert N. Rumpce, W. G. Je 
Jones, Curnton E. Russet, R. W. J 
Lerten, Dewarp F. Ser, Joser# 
Lopor, James C. Smrru, James T 
MarsHALL, Jonn G. Warrrreto, H. AJ 
Morrison, Epmunp B. Witxrvson, W. A J 
Wuuis, Tuomas G 
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AMERICAN SOCIETY OF HEATING 


AND VENTILATING 


ENGINEERS 


Headquarters: 51 Madison Ave., New York 10, N. ¥. (Tel.: MUrray Hill 3-0291) 


Officers 

president... -.cccreeeesersescccseeerersrersceeeess reassess Ee TOD 
First Vice President....... Virb bsadeviiaiabeune A. E. Sracey,. Jr. 
second Vice President......-..---.-+-+++. .-.-L. T. Avery 
TreGSUTeT..---serrrreereres = Sedu en euabetecnteateus L. E. Seevey 
Secretary... -s+seeeereeees ..A. V. HutcHrnson 


Salacndand Cart H. Firmx 
..C. A. McKeeman 


Technical Secretary.....-.---+++++- 
Assistant to the ch cescoue ee ee 


Council 


G. L. Tove, Chairman A. E. Sracey, Jr., Vice Chairman 

Three Years: D. M. Atten, F. A. Hamer, C. S. Leopotp, H. E 
SPROULL. 

Two Years: M. W. Brsnor, Cart F. Boesrer, Leo Huncerrorp, R. F. 
TAYLOR 

One Year: E. G. Carrer, F. W. Hutrcutnson, R. A. Suerman, B. M 
Woors. M. S. Wunperticn, L. N. Hunter, Ex-Officio. 


Council Committees 


Erecutive—G. L. Tuve, Chairman; L. T. Avery, A. E. Sracey, Jr., 
L. E. Sestey, Ex-Officio. 


Finence—R. A. Suenman, Chairman; L. T. Avery, C. S. Leopo.p, 
L. E. Sezuzy, Ex-Officio. 


Program and Papers—A. E. Sracry, Jrx., Chairman; M. W. Btsnop. 
F. W. HurcHinson. 


Membership—R. F. Taytorn, Chairman; E. G. Carrier, Leo Huncerrorp 
Stenderds—M. S. Wunverticn, Chairman; D. M. Aten, C. F. Borster 


Advisory Council 


Baldwin M. Woods, Chairman; Homer Addams, M. F. Blankin, W. H. 
rrier, S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood. 
L. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A. 
Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John Howatt. 
D. D. Kimball, G. L. Larson, S. R. Lewis, J. F. McIntire, Alfred J 
Ofer, F. B. Rowley, A. C. Willard and C.-E. A. Winslow 


CHAPTER DELEGATE ALTERNATE 
L. L. Barnes Leo Sudderth, Jr 
New Yorx H. K. Ormsby Cc. O. Mackey 
Oto H. R. Allonier W. M. Myler, Jr 
H. K. Jennings M. E. Mathewson 
P. D. Bemis A. J. Lawless 
J. S. Burke L. R. Maxwell 
m Gare John Everetts, Jr. N. H. Peterson 
Or W. A. Kuechenberg Cc. M. Burnam, Jr 
T. R. Davis I. W. Cotton 
C. A. Wheeler D. C. Murphy 
Crry H. E. Gould Henry Nottberg, Jr. 
D. S. Swain Einar Anderson 
Adolph Ehrenzeller R. T. Kern 

E. E. Scott 

A. E. Knibb E. F. Hyde 
L. C. Gross B. F. McLouth 
T. H. Worthington Leo Garneau 
K. R. Magarrell K. E. Martin 
M. C. Giannini A. A. Bearman 
CaRoLina E. S. deWitt DeParx Stimson 
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Chapter Delegates 


Special Committees 


Admission and Advancement—E. R. Queer, Chairman; T. F. Rockwell 
(two years), L. S. Ries (three years) 


ASHVE Code for Testing Heavy Duty Furnaces—E. K. Campbell! 
Chairman; Bowen Campbell, R. S. Dill. F. A. Kitchen, A. P. Kratz 
W. J. MaGirl, B. F. McLouth, F. L. Meyer, F. J. Nunlist, A. A 
Olson, B. B. Reilly, Dr. H. J. Rose, H. A. Soper 


Chapter Relations—D. M. Allen, Chairman: C. Z Adams. C. S. Koehler 
J. Donald Kroeker, C. H. Pesterfield, W. F. Ryan 


Constitution and By-Laws—S. H. Downs, Chairman; John Jame: 
H. E. Sproul! 


Guide Publication—R. C. Cross, Chairman; A. B. Algren, R. L. Byers 
R. P. Cook, B. H. Jennings, H. R. Limbacher, W. M. Wallace, II, W. N 
Witheridge, Nathaniel Glickman, Cyril Tasker, Ex-Officio 


Nominating—J. E. Haines, Minneapolis, Minn., Chairman; R. H 
Carpenter, New York, N. Y., Vice Chairman; F. C. McIntosh, Pitts- 
burgh, Pa., Secretary; C. M. Ashley, Syracuse, N. Y., Leo Garneau 
Montreal, Que., Canada; John James, Cleveland, Ohio: G. W. F 
Myers, St. Louis, Mo.; H. G. Richardson, Salt Lake City, Utah 
G. B. Supple, Indianapolis, Ind.; Art Theobald, Los Angeles, Calif 
W. M. Wallace, II, Durham, N. C. Alternates: H. King McCain 
Atlanta, Ga., and D. M. Mills, Houston, Tex 


Publication—John James, Chairman; R. S. Dill. S. S. Sanford, R. D 
Madison, Ex-Officio 


Committee on Research 


ASHVE Research Laboratory, 7218 Euclid Ave. Cleveland 3, 
Ohio (Tel.: EXpress 6161) 


L. N. Hunter, Chairman 
Cyrm Tasker, Director of Research 


R. D. Manptson, Vice Chairman 
A. C. Fretoner, Ex-Officio 


Executive Committee: L. N. Hunter, Chairman; R. D. Madison, Vice 
Chairman; L. G. Miller, L. P. Saunders, W. E. Zieber 


Three Years: A. B. Avcren, M. C. Granntnt, C. W. Jounson, E. R 
Queer, W. E. Zreser 


Two Years: R. C. Cross, M. K. Fauwestocx, Joun James, F. J 
Kurta, T. H. Urnpant. 


One Year: L. N. Hunter, C. O. Macxey, R. D. Maptson, L. G. Miter 
L. P. Saunvers 


Committee 1948 


CHAPTER DELEGATE ALTERNATE 
Norta Texas C. R. Gardner G. A. Linskie 
NorTHern Onto W. R. Moore L. S. Ries 
OKLAHOMA G. T. Donceel E. T. P. Ellingson 
ONTARIO E. G. Spall A. J. Strain 
OREGON E. R. Lokey C. W. Brissenden 
Paciric NORTHWEST L. L. Bysom J. D. Sparks 
PHILADELPHIA J. O. Kirkbride E. K. Wagner 
PITTSBURGH B. B. Reilly C. H. Schneider 
Rocky Movunrtarn H. H. Herman D. J. McQuaid 
Sr. Louis G. W. F. Myers B. L. Evans 
Sourn Texas L. L. Ladewig Cc. C. Quin 
SourHern CALIFORNIA R. A. Lowe R. S. Farr 
Sovurmwest Texas G. R. Rhine I. W. Wilke 
UTaR Cc. E. Ferguson E. V. Gritton 
VIRGINIA D. E. Phillips 
WasnHinoron, D. C. H. H. Hill A. S. Gates, Jr 
Western MIcHiIcan H &. Limbacher C. H. Pesterfield 


Roswell Farnham 
F. J. Nunilist 


Western New Yorx 
WISCONSIN 


Edwin Woolcock 
J. R. Vernon 
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Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First 





Friday. President, L. L. Barnes, Wieuca Terrace. Secretary, R. L. 


Beach, 131 Clarion Ave., Decatur. 
oe 


Central New York: Organized 1944. Headquarters, Syracuse, N. Y. 
President, H. G. Strong, 300 S. Geddes St., Syracuse 1. Secretary, G. F. 
Keane, 316 Haddonfield Dr., DeWitt, N. Y. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, R. B. Breneman, 1282 Edgehill Rd.., 
—— 8. Secretary, A. E. Norman, Jr., 1150 Chesapeake Ave., 

‘olumbus. 


Cincinnati: Organized 1932. Headquarters, Cincinnati. Ohio. Meets 
First Tuesday. President, H. K. Jennings, 1639 Union Trust Blidg., 
aaa 2. Secretary, K. B. Little, 832 Temple Bar Bldg., Cin- 
cinnati 2. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. 
President, S. R. Osborne, Waterbury 91. Secretary, Winfield Roeder, 
405 Temple St., New Haven. 


Deltn: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, J. S. Burke, 317 Baronne St., New Or- 
leans 9. Secretary, R. B. Guest, 827 Dryades St., New Orleans 13 


Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif. 
Meets, First Wednesday. President, F. W. Kolb, 598 Monadnock Bidg.. 
San Francisco 5. Secretary, K. F. Baldwin, Jr., 419 Kentucky Ave., 
Berkeley 7. 


Illinois: Organized. 1906. Headquarters, Chicago, Ill. Meets, Second 
Monday. President, W. A. Kuechenberg, 1714 Sheffield Ave., Chicago 
14. Secretary, G. W. Bornquist, 629 W. Washington Blvd., Chicago 6 


Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. Meets, 
Fourth Friday. President, I. W. Cotton, 1035 N. Pennsylvania St., 
Indianapolis 4. Secretary, W. R. Fenstermaker, 215 E. New York St.., 
Indianapolis 4. 


lowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Sec- 
ond Tuesday. President, C. A. Wheeler, 1217 Grand Ave., Des Moines. 
Secretary, D. E. Wells, 304 Home Federal Bidg., Des Moines 9. 


Kansas City: Organized, 1917. Headquarters, Kansas /. Mo 
Meets. First Monday. President. P. C. Leffel. 3323 Main St., Kansas 
City 2. Secretary, Henry Nottberg. Jr., 914 Campbell, Kansas City. 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada. 
Meets, Third Thursday. President. D. S. Swain, 1186 Downing St., 
Winnipeg. Secretary, A. W. Moss, 268 Yale Ave., Norwood, Manitoba. 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President, Adolph Ehrenzeller, 329 Washington 
St., Dorchester 21. Secretary, R. T. Kern, 51 Claflin St., Leominster. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets, 
First Monday. President, N. C. Ledbetter, 22 S. Cooper St., Memphis 
4. Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets, 
First Monday after 10th of month. President, A. E. Knibb, 1003 Mary- 
land Ave., Detroit 30. Secretary, L. A. Burch, 5853 Hamilton Ave., 
Detfoit 2. 


Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. 
Meets, First Monday. President, L. C. Gross, 5324 Oaklawn Ave., 
Minneapolis 10. Secretary, L. J. Krause, 2753 4th Avenue S., Min- 
neapolis 8. 


Montreal: Organized, 1936. Headquarters, Montreal, Que., Canada. 
Meets, Third Monday. President, Leo Garneau, 25 Salisbury Rd., 
Pointe Claire, Que. Secretary. R. R. Noyes, 630 Dorchester St.. W 
Montreal. 


Nebraska: Organized, 1940. Headquarters, Omaha, Neb. Meets, 
Sécond Tuesday. President, Verne Simmonds, 2416 Vane St., Omaha 
Secretary, G. W. Colburn, 106 N. 15th St., Omaha 2. 


New York: Organized, 1911. Headquarters, New York. N. Y 
Meets, Third Monday. President, A. A. Bearman, 444 West 56th St.. 
New York 19. Secretary, Carl H. Flink, Room 3000, 51 Madison Ave., 
New York 10. 
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North Carolina: Organized, 1939. Headquarters, Du: 
Meets, Quarterly. President, E. S. deWitt, 1211 Commercia 
Charlotte. Secretary, R. M. Warren, Jr., 1001 N. Church St 


North Texas: Organized, 1938. Headquarters, Dallas Mee 
Third Monday. President, B. S. Foss, Jr., 711 Constr 
Dallas 1. Secretary, Herman Blum, Jr., 2812 Fairmount S: 


we 


Northern Ohio: Organized, 1916. Headquarters, Cley, 
Meets, Second Monday. President, John James, 3170 W 6th s 
a 11. Secretary, W. M. Rowe, 1302 Swetland B aes 
an i 


o 
Oklahoma: Organized, 1935. Headquarters, Oklahama 


Meets, Second Monday. President, W. W. Frankfurt, 519 Anco Tow. 


—a City. Secretary, J. H. Spaan, Jr., 1303 N. Kleir klahor 
ty 6. 


Ontario: Organized, 1922. Headquarters, Toronto, 0; Cay 
Meets, First Monday. President, D. A. Stott, 195 Spadina Ay 
Toronto. Secretary, H. R. Roth, 57 Bloor St., W.. Toronto 


Oregon: Organized, 1939. Headquarters. Portland ©. Mee 
Thursday after First Tuesday. President, E. R. Lokey ‘ 
Glisan St., Portland 9. Secretary, A. N. Hoss, 621 S. W. Ald 


Pacific Northwest: Organized, 1928. Headquarters, S¢« e. W 
Meets, Second Tuesday. President, E. H. Langdon, 72 Vine Si.. Ses 
Secretary, E. J. Rosen, 10238 18th Ave., S. W., Seattle 66 


Philadelphia: Organized, 1916 Headquarters, Philade|p} 
Meets, Second Thursday. President, J. O. Kirkbride, Fourth & | 


Sts., Philadelphia 6. Secretary, M. E. Barnard, 12 S. 12th Ss 
delphia 7. 
Pittsburgh: Organized, 1919. Headquarters, Pittsburgh. Pa. Me 


Second Monday. President, D. W. Loucks, 435 Sixth Ave... Pitts 


19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburgh » 


Recky Mountain: Organized, 1944. Headquarters, Denver 
Meets, First Wednesday. President, Fred Janssen, 1123 W. Third A 
Denver 9. Secretary, F. C. Allen, 4467 King St., Denver 11 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Me 
First Tuesday. President, B. L. Evans, 571 Stratford Ave.. Univers 
City. Secretary, C. H. Burnap, 1635 Syndicate Trust Bldg., St. | 


South Texas: Organized, 1938. Headquarters, Houston, Te 
Meets, Third Friday. President, D. M. Mills, Gray and Crawto 
Houston 3. Secretary, L. L. Ladewig, Box 1188, Houston 1 


Southern California: Organized, 1930. Headquarters. Los Ang 
Calif. Meets, Third Wednes ay. President, R. A. Lowe, 6381 H 
wood Blvd., Los Angeles 28. Secretary, John L. Blake. 1700 S. Be 
ford St., Los Angeles 35. 


Southwest Texas: Organized, 1946. Headquarters, San Ant 
Tex. President, F. C. Benham, Jr., 702 S. Flores St.. San Antor 
Secretary, L. S. Pawkett, 810 Insurance Bldg., San Antonio 5 


” 

Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Mee 
First Wednesday. President, E. V. Gritton, 2470 S. 15th, Salt Lak 
City 5. Secretary, C. E. Ferguson, 838 Garfield Ave., Salt Lake ( 

* 

Virginia: Organized, 1946. Headquarters, Norfolk. Va. Presid 
W. H. Webster, Jr., 933 W. 21st St., Norfolk. Secretary, D. E. Phi 
P. O. Box 674, Newport News. 

* 

Washington, D. C.: Organized, 1935. Headquarters, Washing 

D. C. Meets, Second Wednesday. President, H. H. Hill, 438 Wooawar 


Blidg., Washington 5. Secretary, J. G. Muirheid, 2013 New Hampshire 
Ave., N. W., Washington 9 


Western Michigan: Organized, 1931. Headquarters, Grand Rapié 


Mich. Meets, Second Monday. President, Frank Harbin. Jr.. 20 § 
6th St., Holland. Secretary, W. C. DeRoo, 500 E. 8th St., Hollance 
Western New York: Organized, 1919. Headquarters, Butta! N. 
Meets, Second Monday. President, G. E. Adema, 39 W. Balcom > 
Buffalo 9. Secretary, J. H. Bryce, 88 E. Girard Blvd., Kenmore 
Wis. Meets 


Wisconsin: Organized, 1922. Headquarters, Milwaukee. _— 
Third Monday. President, J. R. Vernon, 507 E. Michigan St , Milwar- 
kee 2. Secretary, B. M. Kluge, 1817 S. 66th St.. Milwaukee |! 


Student Branch 


Texas A. & M. College: Organized, 1946. Headquarters, Co’ 
Station, Tex. Meets, Third Thursday. President, S. E. Ammon, —° 
13th Ave., No., Texas City. Secretary, C. P. Howard. Box 
College Station. 
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EQUIPMENT DEVELOPMENTS 


- convenience in obtaining more information about 


af this equipment, see couPon on this page. Add the 
— jucts and companies listed here to your Directory 
neu ( 


which you received in your January 1948 Heating, 
& Air Conditioning and thus keep your re cords of 
of supply up to date throughout the year. Singl 
indicates equipment not listed in Directory Section; 
isterisk equipment and manufacturer not listed. 


See f 
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New Dehumidifying Unit Uses 
Solid Adsorption Desiccant 

» No. 3745—Dry Air Prod- 
B ucts Corp., 734 Jackson PI., 
N. W., Washington, D. C., 
has announced two new 
DryNamic” dehumidifiers 
Stor reduction of relative 
> humidity in storage spaces, 
. stock rooms, basements, 
Sete. for the prevention of 
5 corrosion, rust, and mildew 
» formation. 

The new units are of the solid adsorption dessicant 
type and are automatic and electrically operated. Dry 
: air is discharged from the units into the space to be 
» dehumidified and wet air is exhausted through a flexible 
© hose line to the outside of the room. Control is available 
B by means of a plug-in humidistat in the unit. 

‘The new dehumidifiers are designated model Q and 
Bop Model Q is a single bed machine with intermittent 
» cycles of adsorption and reactivation. Having a moisture 
4 removal capacity of 12 lb per day, it is said to be suitable 
© for spaces up to 5000 cu ft, depending on desired final 
< conditions and the tightness of the structure. 

: Model QD, shown here, is a double bed unit with 
» continuous adsorption. One bed is used for adsorption, 
; while the other bed is being reactivated. This unit may 
E be used for spaces up to 15,000 cu ft and has a moisture 
removal capacity of 24 lb per day. 

' The dehumidifiers are sold by Dry Air Products Corp 
sand by the manufacturer, DryNamic Div., Cargocaire 
» Engineering Corp., 15 Park Row, New York 7, N. Y 
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Develops Small Sized Instrument 
_ for Measuring Air Velocities 
No. 3746—A new 
Sminiature “Alnor 
= Velometer Jr.,” re- 
Bcently announced 
Poy Illinois Testing 
Laboratories, Inc., 
420 N. LaSalle St., 
Chicago, is said to 
be a portable, low 
i priced, direct read- 
ing instrument, 
giving instantane- 
ous and precise 
measurements of 
alr velocities in un- 
restricted areas. 
This palm-sized meter is designed for heating, ven- 
tilating air conditioning, and refrigerating work not 
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requiring the use of jet attachments. Completely sel! 
contained, it is 4 in. high, 3 in. wide, and 14, in. deep 
It has single or double velocity range scales and is 
calibrated to provide direct readings in either feet per 
minute or miles per hour. A leather carrying case with 
brass fittings is also available for added protection and 
convenience when handling the instrument 


Automatic Washing Unit Used 
on Industrial Precipitators 

No. 3747—A new fully 
automatic electronic pre- 
cipitator, offered by Ray- 
theon Mfg. Co., Waltham, 
Mass., was introduced at 
the 8th International Heat- 
ing, Ventilating, and Air 
Conditioning Exposition 

A new washing unit is in- 
corporated and is designed 
to automatically wash and 
dry all ionizers and collec- 
tor plates, to re-apply the 
adhesive, and to shut off automatically 








According to 
the company, no cleaning maintenance is required and 
service of the precipitator is not interrupted 
illustration shown here, baffle doors have been opened 
and louvers removed from the automatic washer unit 
to show construction details 


To Market Silicone 
Rubber Compound 

No. 3748*-—-General Electric Co.’s chemical department 
Pittsfield, Mass., is marketing seven standard grades of 
Silicone rubber molding compounds to molders and 
fabricators. All stocks are designed to withstand tem- 
peratures ranging from —70 to 520 F and to have exce!l- 
lent electrical and chemical propertie 

Stocks available include both molding and extruding 
compounds which may be processed in customary pro- 


[Continued on page 200) 
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Please ask the manufacturers to send me more information 
about the equipment mentioned under the following reference 
numbers in Equipment Developments and Recent Trade Literature 


(Cirele cach number in which you are interested) 


S745 3746 S747 S748 8749 3TS5O0 S37S1 S752 3753 3754 


3755 3756 S757 3758 3759 S760 S3T61 3762 3763 3764 
3765 3766 S767 3768 

6835 6836 GBST GBSR 6839 6840 GRil 6842 6845 Oon4E 
6845 6846 6847 6848 6819 6851 6852 6853 6854 
Pa 6 ot amete bed eee ies wotecus Tithe 

SN. iv 6a cn 0 GP OEE OS Dae sek Sods secesscnces 

BF ee ERO 3 eee eee 
City. .... é toe Sete dies 24:0 0 = eves Zome....+, State.....-.. 
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FOR THE HOME 











MERCOID SENSATHERM-THE THERMOSTAT OF BEAUTY, 
MECHANICAL PERFECTION AND IDEAL ROOM COMFORT. 








MERCOID 


THE MARK OF CRAFTSMANSHIP IN FINE AUTOMATIC 
CONTROLS, FOR NEARLY A QUARTER OF A CENTURY 


HERMETICALLY SEALED MERCURY SWITCHES USED EXCLUSIVELY 
CATALOG SENT UPON REQUEST 


THE MERCOID CORPORATION « 4203 BELMONT AVENUE - CHICAGO 41 - ILL. 























MERCOID PRESSURE AND TEMPERATURE CONTROLS 
HAVE A WIDE RANGE OF INDUSTRIAL APPLICATIONS 
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J SPORLAN PRODUCTS 
are BETTER 
for both 
Air Conditioning and 
Commercial Re frigeration 
Installations 


and HERE is WHY! 


you Peak Performance on all installations, 
because hae - gece offers you SELECTIVE 
CHARGES. charge is designed to fit a defin- 
ite condition. 



















You'll Get Peak Performance on every in- 
stallation make with Sporlan Distributors. The 
perfectly designed nozzle and conical button assure 
even distribution regardless of aumber of outlets. 











SPORLAN 
Solenoid Valves 
will give you Peak Per- 
formance on all installations too, because 
the Sporlan Solenoid Coil is so well in- 
sulated ...so moisture proof, that it defies 
electrical failure. 













LAN Catch-Alls can give you 
i= | Peak Paderinanoe on all installations, 
SPORLAN Strainers are Peak Perform- for only the Catch-All 
ers too, because they are designed better .. has a porous molded cylin- Only SPORLAN 


Precision built to closer tolerances, and der. It cannot powder! It offers you the 
contain the best materials obtainable. cannot pack! It dries the re- Solenoid 


t to an extremely low : 
cal point. A point so low Pilot Control, 









P that any remaining moisture a patented control that gives Peak Per- 

is absolutely harmless. formance on every installation where large 
lace your next order r solenoid valves are ordinarily used. Cost 
with your Sporlan Wholesaler less than large solenoid valves to buy... 









and get Sporlan throughout. t y a prec eyes Ra fetal ae 
"ul why 
Fn a SPORLVAN VALVE CO. 






ST. LOUIS 17, MISSOURI 


Heat Piping & Air Conditioning, May 1948 








[Continued from page 191] 


duction equipment. These include extrusio) ek : 
white, a molding stock in white, brown stock _ 
extrusion and molding, and a white stock bet 
extrusion and molding. 4 
According to the company, the compounds 
principally as gaskets in various types of 
equipment, have many advantages including |} 
ance, nonadherence to metal surfaces, good 
action because of low compression set anc 
of surface hardness and resilience. The ma 
not tend to cold flow nor vulcanize at room ter 
it is said. Stocks can be reinforced for 
strength. 





Develops Line of Corrosion Resistant 
Globe, Gate, and Swing Check Valves 

No. 3749—Crane Co., 
836 S. Michigan Ave., 
Chicago, has an- 
nounced new lines of 
corrosion resistant al- 
loy globe, gate, and 
swing check valves 
availablein18-8 
stainless steel and in 
monel metal. These 
valves are designed 
for liquid or gas work- 
ing pressures of 150 
psi and working tem- 
peratures up to 350 F. 

The swing check 
valves are available in sizes % to 2 in. with screwed o 
flanged ends and in sizes 2%, 3, 4, and 6 in. with flanged 
ends only. In the % to 2 in. sizes the body is made ina) 
pattern and the cap is on the same center line as the 
seat opening. Seating surfaces can be reground without 
taking the valve body from the line. In the 2 to 6 in 
sizes the body is the straightway type with the seat 
face at only a slight angle from the vertical. This is 
said to permit full flow with a minimum of resistance 
and pressure drop. 

On the globe and gate valves, available in 2%, 3, 4, and 
6 in. sizes with flanged ends, stem threads are on the 
outside of the valve so that they cannot be direct) 
Order it for your cooler. . . existing or proposed. exposed to corrosive action. The stuffing box, said | 
be unusually deep, contains from seven to 10 packing 
rings, depending on the valve size. The yoke and bonnet 
assembly is cast in one piece and the bonnet is bolted 
to the valve body. The disc, says the manufacturer, nas 


an accurately machined, ball shaped seating surface 
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The Patterson “Slug Eliminator” is positive in 
its liquid trapping action and by sub-<ooling 
the refrigerant improves the efficiency of the 
system. It is simple and effective and has 
only one moving part — the separating valve 


In writing for further details, including prices 
and delivery, describe fully the cooler setup 
you wish to protect. We might have some in- 
stallation suggestions. 


Improves Design of Refrigerant Condenser 
No. 3750—Niagara Blower Co., 405 Lexington Ave New 


York 17, N. Y., has announced an improved design 
its “Aeropass” refrigerant condenser. 
@ Condensing is accomplished by passing 


gas 
Ras 


est 


APF: RSOM through two coils located in an air stream. The dr 
— f. “ME “Duo-Pass” coil, together with the “Oil-Out” is dé signed 
107 WARREN STREET, EAST STROUDSBURG, PA :fec, | to take out the superheat and to remove oil vapor from 

the refrigerant. A water spray is used on the econd 
NEW YORK 17—101 Park Ave. PHILADELPHIA 3~—1700 Walnut St. nt - es nd te rege 
CHICAGO 4—Roilway Exch. Bldg. BOSTON 16-—96-A Huntington Ave. col to condense e reirigerant. : a 
lated and make-up is added to offset that evaporate 
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When Specifications Call For 
Efficient Air Distribution 
Plué Pertect Blending... 


It’s Hella TYPE R 
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For the “new look" in ceilings . . . look to Agitair 
Type R. Why? Because exclusive Agitair Type R de- 
sign combines maximum air distribution efficiency with 
attractive units that blend with lighting. 





The Agitair Type R adds more than beauty. It pro- _ proportion to the area served. Assembled from stand- 
vides correct ie of air with 100%, control of air ard parts, even the most complicated shapes are 
distribution in any shape area, from any location—with economical. 

no drafts, no blank corners, no hot spots, no cold spots. 

Patented Construction permits it to be assembled into Today, more and more specifications call for effi- 
numerous patterns which divide the air and distribute _—_ cient air distribution plus a tor blending with planned 
it noiselessly in one, two, three, or four directions in _ lighting. Get the facts on Agitair Type R. 


Write for Complete Data 


|} AIR DEVICES. Inc. - 17 cost 42nd Street + New York 17, N.Y. 


CEILING AIR DIFFUSER‘ AIR FILTERS ROOF EXHAUSTERS 
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Model “500” is equipped with capillary tub- 
ing for remote reading. Priced from $37.50 


{= Auto-Lite Recording Thermometer is de- 

signed for utmost efficiency and dependability. 

Its vigilant recording of continuous operating cycles fur- 
nishes money-saving proof of temperature behavior. 6-inch 
chart with sub-divisions uniformly spaced. Model “500” 
Recording Thermometer is not affected by altitude or by 
the temperature of the room in which it is located. All read- 
ings represent true temperatures at the point where the bulb 
is inserted. Write for illustrated catalog describing the Re- 
corder and other styles and types of Auto-Lite thermometers. 


THE ELECTRIC AUTO-LITE COMPANY 


INSTRUMENT AND GAUGE DIVISION + TOLEDO 1, OHIO 
SARNIA, ONTARIO 


NEW YORK CHICAGO 





INDICATING & RECORDING 
THERMOMETERS 
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AERO-PASS CONDENSER 


The new design affects the head pressu: 
method. The interior of the casing is parti 
that dampers are used to admit all outside a 
degree of recirculation. This, says the maz 
varies with outside air temperature and the c 
load—so that compressors may be operated au! 
ly at the desired head pressure. In winter, a: 
heating element in the spray water tank 
prevent freezing. 

The condenser is available in sizes from 10 to 100t 


Thermostatic Valve Controls 
Water Temperatures for Panel Heating 


No. 3751—The “Paneltrol”’ 
is a low cost device, offered 
by Taco Heaters, Inc., 137 
South St., Providence 3, R. 
I.. which can be used to 
control the temperature of 
water (between 110 and 150 
F) delivered to radiant 
heating panels, provided 
the boiler water tempera- 
ture is maintained higher 
than these settings. It also is used to permit domest 
hot water being obtained from the same boiler—inas 
much as the boiler water temperature may be carrie 
at 180 F or higher. 


Micrometer Thread Features 
Needle Valve Design 

No. 3752**—A stainless steel stem -—— 
having 40 threads per inch and a long 
taper is used in the new precision type 
needle valve offered by Carpenter Mfg. 
Corp., 9523 Detroit Ave., Cleveland, 
Ohio. 

The valve body, of solid brass bar 
stock, is available with pipe threads, 
straight threads, tube machinings, or 
unions. The manufacturer guarantees 
the valve for 500 psi, oil, water, or gas 
service and states that the adjustment 
is as delicate as on a micrometer, since 
the same type of threads are used on the st 
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Million-Dollar Cooling Installation 
Speeded with Arc Welding 


nL ee ee ae eae 





By J. Gordon Turnbull, President Be —T? lay a om Tower 
}. Gordon Turnbull, Inc., Cleveland, Ohio . [ 





MILLION-DOLLAR air conditioning installation 
. is now in progress at the Higbee Company depart- 


Event store, Cleveland, Ohio. It is planned for comple- 













a 
ion without the loss of a single day’s business. Replacing : 
» carbon-dioxide system, the new chilled-water installa- § ne ROOR Fre nope 
‘on has sufficient capac ity for air conditioning the entire . 
. . La 
H2-story building. iia ——.. 


, . . , ° CIRCULATING PIPES 
Refrigeration capacity of 2800 tons is developed by 






LOCATION OF UPPER FLOOR. 


Biree 800-ton and one 400-ton centrifugal compressors Pot SUPPORT PULTFOoes 


riven by synchronous motors. Chilled water at 45> F. is 
»mped from the refrigeration condensers through 12” 
ine lines to individual air conditioning units (Fig. 1 


enser water for the Freon compressors is circulated 





rate of 8400 gallons per minute through 24” pipe 








. —— 
xtween the compressor room in the sub-basement and 


Fig. 1 Piping diagram for chilled water and condenser water. 
he cooling tower on the roof. 


Sweeney and Wise, Cleveland, Ohio, piping contractors. 


Space restrictions encountered in erecting the pipe 


. ° ; »< >< rec , > or . . 
overcome by the use of arc welded pipe construction. pipe and bear directly on the upper floor support platform. 


he elbows used are butt welded to pipe of 4” wall The cooling tower, 100’ long, 30’ high and 25’ wide. 
sickness with five passes of 9g9’’ “‘Fleetweld 5” electrode, weighs 280,000 Ibs. It is a redwood, induced-draft spray- 
sing Lincoln *“Shield-Arc”’’ welders (Fig. 2). All pipe type and transite covered. The tower is supported on an 
ints were tested under 280 pounds per square inch I-beam platform welded to the main building framework 
pressure and not a single leak was detected. 


Present plans provide for cooling only the first four 
floors and twelfth floor. Additional fan rooms or ai 


conditioning units will be added progressively until the 


1 Arc welded basement supports for the piping (Fig. 3) 
st directly upon the building foundation. The upper 
loor pipe support platform is made from I-beams arc 


entire building is air conditioned. The present installa- 
elded to the main building columns using angle plates. 


tion involves the repla ement ol 1? old and four new al 
he 100,000-pound load imposed by the 24” pipe is carried 








conditioning units. Each unit includes an air wash 
wough angle thrust plates that are fillet welded to the filter and Precipitron 





Fig. 2. Welding 12’ pipe with “Fleetweld 5” electrode. Fig. 3. Basement supports for 12” and 24" pipe. 


published hy LING OL \ ELECT RIC in the interests of pr oress. Properties and prow edures of ** Fleetwel 1 i electrode 


are given in Bul. 403. Write The Lincoln Electric Company, Dept. 271, Cleveland 1, Ohio. Advertisement 
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there are three! 
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Sizes 1, 2 and 3 of Ward Leonard’s new 
Solenoid Contactors are now available 


yAC 
HAD ly 





The advantages of Ward Leonard's re- 
cently introduced A-C Solenoid contactor 
can now be obtained in 2 and 3 pole 
combinations rated up to 100 amperes. 


All these sizes provide “Result-Engi- 
neered”’ features which you can’t afford 
to overlook. Let us point them out to 
you... Write for our Bulletins 4451, 
4452, 4453 and be convinced. Ward 
Leonard Electric Co., 24 South St., Mount 
Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 


WARD LEONARD 


ELECTRIC COMPAN 


STATS « RELAYS « CONTROL DcVICE 











RESISTO 
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| Heavy Gage Steel 


land 10, Ohio, is now being 


| heater and other products 


permanently closed by electric welding. Th« 


| free passage of warmed air. Individual sections are the! 


| Neither side nor top welds are exposed to fla trave 


Packaged Air Conditioners 
Have Sealed Compressors 
No. 3753—With the announce- 
ment of the addition of three 
new packaged air conditioners 
featuring sealed compressors, 
American Thermal Industries, 
Inc., 440 Illinois Ave., Detroit 1, 
Mich., is again in full production 
of its complete line of 3, 5, 7%, 
10, and 15 ton packaged units. 
Powered by Servel compressor 
units, the new 3, 5, and 10 ton 
conditioners are said to incor- 
porate the latest engineering de- 
velopments and to be outstand- 
ing in simplicity, performance, 
quietness, and economy of oper- 
ation. Completely equipped at the factory, the machi: 
incorporate an original control system dé ed 
insure reduced pressure starting and the e! 
of refrigerant “slugs.” 








Develops Large Propeller 
Fan for Quiet Operation 

No. 3754—Quiet operation without loss of efficiency | 
said to characterize the “Lo-Noise” fan developed > 
Hartzell Propeller Fan Co., Piqua, Ohio. The fan blade 
are of a wide design and are powered by a totally en- 
closed motor. The fan is delivered complete with motor 
belt, blades, and a curved orifice ring. It is availabi 
sizes ranging from 28 to 48 in. delivering from abou 
6000 to 30,000 cfm. The company states that the fa: 
suitable for use where quiet operation is necessary 
as in offices, restaurants, and stores. 


Used in Heat Exchanger 

No. 3755—The “Hevigage” 
steel heat exchanger devel- 
oped by Bryant Heater Co., 
17825 St. Clair Ave., Cleve- 


used in the “Utilaire” unit 


in the company’s line of gas 
fired heating equipment. 
Almost three times the 
minimum requirements of 
the American Gas Association, 12 gage steel plate 1s use 
in the construction of this heat exchanger. Each sectio 
is formed into an almost closed U shape which is \e 





of the section is said to be a streamlined tunnel! '0! 


joined together by outside electric arc welds along 
entire front and back edges. The number and size # 
the sections vary with the capacities of the equipme! 
in which the exchanger is to be installed. 

According to the company, the gas flame is directe¢ 
fully across the bottom of the exchanger whe! c 


in contact with the full, unbroken thicknes 
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\ pevelops Self Contained Precipitator 
for Mony Commercial Applications 

No. 2756—Introduced at jams 
the 8th International Heat- 
ing, V itilating, and Air 
Conditioning Exposition, a 
new self contained pack- 
aged precipitator, complete 
with blower, is now avail- 
able from Raytheon Mfg. 
Co,, Waltham, Mass. 

Units are available in two 
sizes; 1200 to 1500 cfm, and 
1300 to 2250 cfm. Each size 
can be furnished with ei- 
ther a hand operated or 
automatic solenoid con- 
trolled washer. According to 
the manufacturer, these 
ynits are especially suitable for restaurants, shops, offic- 
es, bars, grills, and other commercial establishments. 





Static Desiccant Dehumidifiers 

Reduce Moisture in Storage Spaces 

No. 3757—“Desican” static desiccant dehumidifiers are 
designed to reduce relative humidity in sealed storage 
spaces in order to prevent corrosion, rust, and mildew 
of various materials or caking and sogginess in food- 
stuffs. They are available from Dry Air Products Corp.., 
726 Jackson Pl., N. W., Washington 6, D. C. 

The unit is a flat, round aluminum container with a 
perforated top admitting air to the solid adsorption 
desiccant. An indicator eye in the center top of the 
container is used to show if the desiccant is adsorbing or 
is saturated. According to the company, these dehumidi- 
fiers may be used in intimate association with even pow- 
dered foodstuffs, such as malted milk, and in association 
with fine machined parts such as jewelry and adding 
achines, as their construction prevents any of the dry- 
ing agent from sifting out of the containers or any 
spowdered material from getting in. In the active state 
he color of the indicator eye is blue, turning to pink 
when the desiccant is saturated. Reactivation is ob- 
ained by heating to 300 F. 

Five sizes are available, the smallest being suitable 
or use in a space approximately 1 cu ft and the largest 
lesigned for use in a sealed space of about 80 cu ft. 
mong the many uses cited by the company are the 
protection of enclosed closures, instruments, films, tools, 
hemicals, leather goods, cameras, foodstuffs, etc. 
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mproved Meter Measures 

ide Range of Air Velocities 
7 No. 3758—An improved 
‘oy MEE’ Velocity meter has been 
kunounced by the Hastings 


the trument Co., Inc., P. O. 
a pox 1275, Hampton, Va. 
ent tis designed to measure 


ccurately velocities as low 
ted is 5 fpm 
nes The new model incorpo- 
eel ates the basic noble metal 
ve hermopile principle, a larger, more accurate meter, 
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Soe CASE REPORT Ne. 47 from a series of actual cases 
recording the successful application of BEAR : 


DY-NAMIC BALANCING to Industry 











, ts » available has been developed bv Westinge- 
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MOTOR CO. FINDS =f 222, ei:.3: 
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4 PRODUCTION mee 
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ADVANTAGES with 
BEAR DY-NAMIC BALANCING 

















7 

(SPEED) Z 
a 

Each of the rotating bodies in a Carter Motor assembly is put oe 
into perfect Dy-Namic Balance in 2 to 3 minutes. Further, it takes _— 
just a few hours to train male or female operators for Bear -! 
Balancing Machines. This makes it possible for the Carter st 
Motor Co. to maintain increased production schedules. 4 
a) 
BETTER BALANCE ) =: 
‘ a 
Comparison with balancing-results obtained by other methods, -! 








proves that Bear Dy-Namic Balancing attains a higher degree =< 
of balance at highly increased RPM's. a 
{ VERSATILITY } a) 

>? 


Many different rotating parts can be Dy-Namically Balanced in 
a short time, because Bear Balancers are suitable for ‘‘quick 
change’ of set-ups. Many production savings for Carter Motor 
Co., have originated from this versatility. 


{ IMPROVES PRODUCT | 


oo of the finished product has been definitely 
improved by Dy-Namic Balancing through elimination of vibra- 
tion and noise. The consequent smooth mechanical operation 
also helps to prolong the life of Carter Motor products which, 
in turn, promotes greater customer satisfaction 














INDUSTRY-WIDE ACCLAIM OF 
BEAR DY-NAMIC BALANCING! 


Through resourcefulness and years of Dy-Namic Balancing 
experience, Bear Balancing has been developed to take on any 
balancing task. Right now, manufacturers in every line are 
successfully Bear Balancing all kinds of rotating bodies from 
tiny armatures to railroad wheels. No doubt our files contain 
a case report of an operation similar to yours. Write for full 
details and the latest Bear Industrial Balancing Catalog 
Bear Mfg. Co., Dept. H-16, Rock Island, Illinois. 


ae 
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COMBINATION STATIC AND 
DY-NAMIC BALANCING MACHINES 
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Complete Line Yow pbuackable 
for Prompt Delivery 





MODEL “E" 
GRILLES and 
REGISTERS 
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MODEL “F" 
GRILLES and 
REGISTERS 
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‘oe euer 


S190 toe tte chee eM 08 
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MODEL “M" 
GRILLES and 
REGISTERS 


saute ver 


tw eeacru 


Lok ota) 0d 


VOLOCITROLS 
Adjustable for 
Air Flow Control 





AIRTURNS 
for Reducing 
Friction Losses 


Sj os and 


GRILLES 


med chet bat at 


Send for the UNI-FLO Catalog F- 






which gives complete informa- 4 
: tion on the types, features and z ‘ 
: applications of all UNI-FLO Bs 4 






and VENTURI-FLO units, Ask 
for Bulletin F-1415-7. 


4 eee. 
BARBER-COLMAN COMPANY 


1228 ROCK. ST © ROCKFORD ILLINOIS 
Engineered Air Distribution with Guaranteed Performance 


. ‘ AN 3 Ps 
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f and also includes an increase in the standar. 
the instrument from 2000 to 6000 fpm with : 
| in the accuracy of the low velocity measurem: 
The lower half of the scale is expanded f ding 
of velocities from 0 to 200 fpm while the up; ’ 
compressed logarithmically for readings up t 


Small Well Driller Powered by 
Electric Motor or Gasoline Engine 

No. 3759—The “Consol” : 
well driller is a new devel- 
opment and a new product 
built by Consolidated In- 
dustries, West Cheshire, 
Conn. It is designed pri- 
marily to enable individuals 
having the time and a basic 
understanding of mechan- 
ics to drill their own wells 
at a low cost. 

The unit has a base 6 x 6 
ft and is 8 ft high—thus 
permitting its use both in- 
doors and outdoors. Ship- 
ping weight is approximately 450 lb and the « 
is of special material similar to that used { 
drilling. 

The distance of the drop of the drill is 
to meet the ground conditions encountered 
is operated at approximately 38 strokes per 
equipped with an automatic feed-out device w! 
mits the cable to feed out freely as the drill | ! 
down during the operation. The manufacturer 
supply 4 in. casings in 5 ft lengths and regrind a: 
where desired. 

The machine operates on a % or 3% hp elect: 
or a small gasoline engine. It is furnished 
with drill, bailer, and 100 ft of cable 
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Magnesium Rod Protects Hot 
Water Tanks From Corrosion 

No. 3760—A slender magnesium rod, said to pre 
greatly lessen corrosion of hot water tanks 
from an alloy developed especially for this purpos¢ 
Dow Chemical Co., Midland, Mich. 

The rods are used to protect the tanks 
destructive electrolytic reaction set up betwee! 
and the metal surface of hot water tanks. Accordin 
to the company, magnesium’s high drivin: 
reverses the current flow so that the rod takes the 0: 
of the corrosion attack rather than the tank. A 
magnesium is gradually consumed, it protects the ' 
wall, preventing pitting. leaks, and eventual ta 

The life of the rods in galvanized hot wate! 
tanks is determined by the rate at which 
withdrawn from the rod or anode, and this 
primarily a function of the conductivity of the wate 
According to the manufacturer, less than 5 percen! ° 
the anodes will have a life of less than thre« rs 











Improves Ultraviolet Output and 
Increases Life of Germicidal Lamp 


No. 3761—A new bactericidal lamp that is 
more than twice as much ultraviolet radiati 
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available has been developed by Westing- 


on etric Corp., P. O. Box 868, Pittsburgh 30, Pa 
t is 6 in. long, instant start, “Slimline Germicidal 
brerilamp” that may be operated at three different lev- 
is of u ‘raviolet intensity. The output varies depending 
pon | eurrent rating of the ballast used with the 
@amp 


© This more efficient lamp, says the manufacturer, will 
educe the overall cost of ultraviolet protection 


reatly 

sit not only produces a large amount of ultraviolet for 
ach watt of electricity consumed, but also provides an 
jmost uniform level of radiation throughout its life. 


The best electrical features of all of the company’s 
previous ultraviolet lamps have been combined in this 
lamp, notable of which is the dual electrode designed to 
pperate eold on instant starting and hot for efficient 
pperation. The new glass used for the lamp tube is said 

have a remarkable resistance to solarization, an 
paquing effect that tends to reduce the amount of 
traviolet radiation. The rated life of the lamp is 


000 hr 


utomatic Acetylene Torch 
No. 3762—A redesigned 
nd improved automatic 
cetylene torch, called a gas 
un, has been announced 
y Century Aircraft Co., 
lle 601 W. Century Bivd., Los 

d Angeles 43, Calif. 

The torch has a pistol 
rip, a trigger operated 
ighting mechanism, and is used for soldering, brazing, 
weating in copper fittings, and lead burning. Other 
eatures are said to include light weight, automatic 
xtinguishing of the flame, and the use of new inter- 
hangeable combustion tubes, nozzles, and extension 
ips to give a wide variety of flame sizes and to provide 
ccess to work which is difficult to reach. A new gas 
pressure regulator and gage combination is also avail- 
ble 
The device is designed to operate only with acetylene 

id nd is ordinarily used with MC or B type acetylene tanks 


ll-Cast Construction Used 
Safety Relief Valve 
No. 3763 — Kunkle 
alve Co., Fort Wayne, 
nd. is producing a 
ew steam and hot 
ater boiler safety 
hive known as Fig. 34. 
The valve, in seven 
zes from 34 to 3 in.., 
patures all-cast con- 
Tuction with top 
lided, flat seating 
wesc. The try lever is 
- arranged that 
tight loading cannot prevent the valve from opening. 
oOrmally set at 10 or 15 psi, it can be set at pressures 
P to 45 psi. Steam capacities range from 257 to 4168 
»per hr. The unit is designed to meet ASME code, case 
mos #026 specifications. 
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CEILING OUTLETS 


A new approach to air distribution 
line-type outlets that can be used 
singly or end-to-end in continuous 
strips. Keyed to modern architec- 
tural concepts, they provide a vital 
contribution to continuity of design. 
High diffusion efhciency results in 
rapid induction of room air into the 
primary stream, quickly equalizing 
the temperature differential. Made 
in Model “LS” (shown) and Model 
“LL” (designed to receive M21118 
DAY-BRITE Lighting Unit). 
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A PORTION 
OF THE DATA FROM WHICH LINE-O-FLO OUTLETS 
CAN BE ACCURATELY SELECTED 


Knowing the CFM available and the 
THROW required, the number of 
standard units needed is quickly ob- 
tained from performance data tables 


such as the one shown in part above 


WRITE FOR 
COMPLETE DATA... 


Ask for Bulletin F-2741 and 
get full performance data, di 
mensions, description, prin 
ciples of operation, typical 
installation methods, and sug 
gested uses. Write today, 


BARBER-COLMAN COMPANY 
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Engineered Distribution with Guaranteed Performance 
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THE AIR YOU BREATHE SHOULD BE 
AS PURE AS THE WATER YOU BRINK 


TILATION 
BUSINESS: 


Goop VE 
is,GooP 


VENTILATION 


Alert operators have learned that it pays well to 
provide workers with plenty of fresh, cooling air! 
Records prove that people produce more, are 
happier when working, have fewer accidents, keep 
errors at a minimum, and stay on the job longer when 
they work in a well ventilated atmosphere. Now is 
the time to make Telelel Stiles MieMilellelel ul al measles 
proved ventilation for the sweltering months to come 
If you need assistance, phone our nearby Branch 
Office (consult classified directory), or send coupon. 


FREE — sen 


ILG ELECTRIC VENTILATING CO. 
CHICAGO 41, ILL., 2841 No. Crawford Avenue 
Offices in more than 40 Principal Cities 


(C) Send FREE copy of “How to make 7-way savings” 
Firm Name 

Individual 

Address 


a 
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Controls Hot 
Water Temperatures 

No. 3764—The type A ad- 
justable tempering valve 
offered by Taco Heaters, 
Inc., 137 South St., Provi- 
dence 3, R. IL., is designed 
to control hot water tem- 
peratures at faucets in 
small buildings. 

The valve is adjusted by 
an external pointer knob to 
deliver water at tempera- 
tures from 120 to 150 F. 
Of all-brass, bronze, and stainless steel cons 
is available in % in. and % in. sizes. The ma 
states that the thermostatic element is mad 
ented material which will not tire, fatigue 


Nylon Used in Pressure Gage 


No. 3765—The Ashcroft “Duragauge”, a 
Manning, Maxwell & Moore, Inc., Bridgeport : 
available with a new movement in which dul 
is employed. According to the manufacture: 
movement will outwear and outperform the 





former types, even under the most severe condition 
pulsation and vibration because of the low coefficie: 
friction, high resistance to shock loading, vibration a} 
sorbent characteristics, and corrosion resistant pr 


ties of nylon. 


Small Steam Trap Handles 
Air and Condensate 

No. 3766—A new “Cub-Jr.” 
steam trap, small in size but 
having a comparatively 
large capacity, has been an- 
nounced by Wright-Austin 
Co., 315 W. Woodbridge St., 
Detroit 26, Mich. It is de- 
signed for unit trapping in- 
stallations draining steam 
heated equipment in laun- 
dry, food processing, and 
similar types of plants. 

It is claimed that the use 
of this new trap results in 





more satisfactory operation of such steam heated equi 


ment because it discharges air as well as « 


; 


Because of its light weight, it can be suspends 


horizontal run of pipe without other suppo! 
two inlet connections at right angles to each 
trap also may be utilized as an elbow in the lin 


UlUCiOe 


d 


Screwel 


inlet and outlet connections are furnished in tw 


% and % in. IPS. 
It is stated that the trap will handle up 


per hr of condensate on continuous discharge. A 


the rating is 960 lb per hr. 

A blowoff connection is provided for remov 
cles too large to be expelled through the 
orifice. Valves are accessible through an outs 
tion and may be changed for various pressu 
other adjustments. The maximum pressur' 
the unit is recommended by the manufactur' 


Heating, Piping & Air Conditioning Ma) 





iy 


t 6 
ndensa* 


ww White 







matically Vents 
os tors, Convectors 


No 


sole Valve CO., 1933 Carroll Ave., Chicago 12, Ill, is said 


» first low cost device for eliminating air auto- 


th 
sty from hot water radiators and convectors. 
niet ‘adjustments may be made by the use of a coin 
screw driver to provide manual shutoff, automatic 
4 ir elimination, or manual venting. The valve is made 
ly it IPT size. 
ifts and Pulls 
Any Angle 


No. 3768—A new, improved model 
f the CM puller has been an- 
ounced by Chisholm-Moore Hoist 
- orp., Tonawanda, N. Y. It is said 
- » be lighter and sturdier than its 
redecessor and to have a more 
reamlined appearance. 
It is designed to lift or pull at 
y angle and has been simplified 
» that fewer parts are used and a soo 
umber of improvements have been \\ 





nade in the lifting mechanism and 

nethod of operation. 
to fie Weight reduction has been ac- 
ab fiomplished through the use of alu- <— Kas - 
per: inum alloy castings for the housing, cover, and handle. 


e lift wheel and ratchet are of high carbon steel | 


achined and heat-treated. The number of teeth in 
e brake and lever ratchets has been increased to per- 
it more accurate spotting of loads. The “Up” and 
Down” button has been replaced by a trigger on the 
andle to permit more convenient one hand operation, 
hd a ring has been attached to the free end of the 
fain to prevent its being unintentionally pulled 
ough the lift wheel. 

Other features include the use of oil impregnated, 
brous bronze bushings together with gears which are 
aled in a grease tight enclosure. Pullers are avail- 
ble in 34, 144, 3, and 6 ton capacities. 






















uipment Shorts 


The “Thermopane” unit offered by Libbey-Owens- 
brd Glass Co., Toledo, consists of two or more panes of 
ass Separated by a dehydrated air space which is 
aied by a metal-to-glass bond. It was originally de- 
loped for heat insulation purposes; however, a recent 
pany announcement indicates that it is proving to 
effective for sound insulation in factory buildings and 
ices where outside noise is a problem. Dr. P. N. Geiger, 
versity of Michigan, has estimated that a 44 percent 
fuction in noise transmission is possible by using two 
eels of '4 in. glass with a % in. air space as compared 
4 single pane of 1% in. glass. 


part branch office serving Wichita, Kans., and surround- 
neywell Regulator Co. Manager for the new branch, 


whim Who has been sales manager of the company’s gas 
ols division until his latest promotion. 
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s7—The No. 16 hot water air valve, offered by | 





B territory has been opened by the Minneapolis- | 


ated at 1514 E. Central, Wichita, is Lynn H. Johnson, | 
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“ Dabnihated” WALL GRILLES 
for Commercial Installations 


PROVIDE ADJUSTABLE 
DIRECTED AIR FLOW 
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Made to fit openings in even 
inches from 8’ x 4’ to 60’ x 40’ 


Independent Fabrikated* Adjust- 
able Grilles (patented), rigidly con- 
structed with stamped steel rims and 
steel bars, are made with either verti- 
cal or horizontal grille bars. Grille 
bars are adjustable before or after 
installation; available also with bars 
permanently set for straight flow. 


Write for new Catalog No. 48—gives 
schedule of sizes, details and prices. 


Always Leading — Always Progressing 
*Reg. U.S. Pat. Off. 


THE INDEPENDENT 


REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 
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Equipment Shorts (Cont.) 


The formation of an industrial and utility section of 
Borg-Warner International Corp. has recently been an- 
nounced. The new division, with headquarters at 321 
W. Lafayette Ave., Detroit, will be headed by Claude 
Pitts, formerly general product manager of the appliance 
section. Some of the manufacturers whose export activi- 
ties are to be handled by the new section include Inger- 
soll Steel Division, Morse Chain Co., Marbon Corp., and 
Autopulse Corp. 


Pan-L-Heat Corp., 2838 N.E. Columbia Blvd., Portland, 
Ore., has opened a new testing laboratory which will be 
used to obtain data on radiant heating equipment. 
Tests are now under way to determine the effectiveness 
of heating relatively large areas at a low temperature as 
compared to smaller areas at a higher temperature. 
Tests are also being made on the company’s hot water 
grids, radiant warm air units, and other products. 
According to the company, the laboratory facilities will 
be made available to manufacturers and designers of 
heating and ventilating equipment. 


Student capacity, space, and equipment facilities at 
the instrumentation school of Brown Instrument Co., 
Div. of Minneapolis-Honeywell Regulator Co., Philadel- 
phia, has been doubled through the leasing of new and 
larger quarters consisting of a four story building. The 
school, now in its 14th year, is used in training both 


























customer and company service and maint¢ 
gineers. 


According to the welding division, Har: schfeg, 
Corp., Milwaukee, the brazing time on coolin vis hay 
been materially reduced by McQuay, Inc., M ea poli 
manufacturer of air conditioning and commer  ,) rejrip. 
eration equipment, through the use of a we 9 me 
tioner developed by the Milwaukee firm. T! 
operator stands on a self leveling table loca 
top of the unit. This is said to enable him t 
points without having to change his positio 
button control is provided for all operations . 
tioner, including power elevation of the tabk 
is possible to position the operator as well a © wor 


Pannier Bros. Stamp Co., 502 Pannier Bldg., Pittsburg, 
12, Pa., has developed a “Master Marker” univé 
ing machine designed to mark up to four sid: 
less and light wall aluminum, copper, and b: 
as well as bars in round, square, hexagonal! 
shapes—in sizes from %g to 2 in. Equipped wi! 
motor, it is said to be suitable for production « 


Schnacke, Inc., Evansville, Ind., manuf: 
refrigeration and air conditioning equipme 
tecting its customers on price quotations to the ext 
that any future price change will be made 
a 60 day advance notice. This is said to be i 
the company’s policy in absorbing all possible 
costs. 





CONVECTORS 
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> ean CONVECTORS for hot wa- 
ter and steam heating systems provide the desirable 
combination of convection and radiant heating. The 
attractive cabinets can be readily finished after in- 
stallation in any color to harmonize with interior decorations. 


AIRTHERM CONVECTORS are available in three cabinet styles—Type 
F, free standing or partially recessed; Type W, wall cabinet; and Type S, 
sloping top wall cabinet—in a complete range 
of depths, heights, and lengths. 

Have you recently investigated the advan- 
tages of specifying and installing convectors? 
Write for new bulletin describing AIR- 
THERM CONVECTORS. 





AIRTHERM 


MANUFACTURING CO. 
711 South Spring Ave. « %. Louis, Mo. 
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Greatest Distribution at Lowest Pressure | 
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One-Piece Atomizing 
Nozzle Nozzle 
0 BS MARLEY PATENTED SPRAY NOZZLES deliver the ultimate in nozzle per- . 
' formance: “Greatest distribution at lowest pressure.” The exclusive Marley design The Marley Way Is 
accomplishes top results with no moving parts. Offset venturi-type intake opening the Perfect Spray 


produces spiral action in the whirl chamber that results in a perfect cone of spray. Ask for Marley 







: TOWERS 
THE MARLEY COMPANY, INC. © KANSAS CITY 15, KANSAS 








MARLEY NOZZLES are mow clogzing in normal service. If clogging conditions Nozzle Bulletins 

exist, the MARLEY TWO-PIECE NOZZLE may be easily cleaned without removal 

from the line. — ! 
pro- MARLEY ATOMIZING NOZZLES produce a mist-like spray with no large r 
xte globules of liquid. It has achieved wide acceptance in process industries, for ‘ , r 
a air washing, fruit and vegetable hydration, product mixing, DDT spraying. aelejal (e ay, 
Makers of the Complete Line of Marley Cooling Towers pe 
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Cast Iron Gas Manifold 


Multiple Gas Jet 


Gas Manif: 
Burning (il 





Prevents 





Refractory 








nru a Mettler Gas Burner Manifold shows how it ‘'mixes”’ 
S$ €45y tO see why it's still che best 






The “Fan-Air Gas Burner” in adjoining picture embodies this leading patented casting design with all the other 
*ssential and desirable features of this Fully Assembled Mechanical Draft Automatic Gas Burner. It comes to 
you complete as pictured, representing the modern day burner. Why be satisfied with less—when all these tang- 
ible advantages are so readily available in sizes 5 to 400 HP.? 


SIZES 5 TO 400 HP. LEE B. METTLER CO. PROMPT SHIPMENTS 
US ANGELES 13 406 South Main Street CALIFORNIA 
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Another Good Reason Why You Should 
Select THIS Steam Meter 


© NO MAINTENANCE 
© NO DRIPPING 

® NO BINDING 

® NO PACKINGS 


The magnetic drive of Builders Shuntflo Steam 
Meter banishes stuffing box difficulties: For 
Bulletin 349, address Builders-Providence, 
Inc., (Division of Builders Iron Foundry), 
41 Codding St., Providence 
1,R. 1. 










BUILDERS PRODUCTS — 


Epes, Propeloflo and Orifice 

Meters * Type M, Flo-Watch and 

Flo-Gage Instruments * Shuntflo 

Steam Meters * Kennison Nozzles 

Chronoflo Telemeters * Conveyoflo 
Meters 











BUILDERSF@= PROVIDENCE 
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EXECUTIVE CHANGES 


The appointment of E. L. Bedard as sales m: ager jy 
Mt. Hawley Mfg. Co., Peoria, Ill, was recently a 
nounced. He will handle the sales of the company’s y 


burners and boiler-burner units. 





————., 


C. H. Schuettenberg has been named sale manage 
of Holcomb & Hoke Mfg. Co., Inc., Indianapolis. He hy 
been active in the Stoker Manufacturers’ Association, » 
well as in numerous stoker, coal, and sales organization 


H. E. Sill, vice president, Muncie Gear Works, Jy 
Muncie, Ind., has been elected secretary-treasurer of thy 
Stoker Manufacturers’ Association. He succeeds F x 
Herndon of the Link-Belt Co., Chicago, wh 
this position because of his company’s disposa! 
stoker division to the Timken-Detroit Axle Co. ¢ 
Meredith, vice president, Steel Products Engineering 
Springfield, Ohio, has been appointed a member of 


| association’s board of directors to fill the 
created by Mr. Herndon’s resignation. 


Henry Valve Co., Chicago, has appointed G. W. Whe 
er as field engineer in the Ohio territory. He has be 
export manager for the firm. 


The new district manager for Penn Electric Swi 
Co.’s Goshen, Ind. territory is H. C. Shilling. He joins 
the company about seven years ago. 


Fedders-Quigan Corp., Buffalo, N. Y. has named J ¥ 
Fenyvest as export manager. According to the compan 
he has traveled extensively throughout the world an 
has wide experience in export marketing. 


G. E. Mills, of Cleveland, has been appointed pub 
relations director of the Refrigeration Equipment Ma. 
ufacturers’ Association. In his new position he will con 
bine publicity and promotional activities for REMA wit 
a public relations program designed to result in a mor 
closely knit relationship among the various segments « 
the industry. Public relations offices of the associatia 
have been established at 3751 Prospect Ave., Clevelané 


Bryant Heater Co., Cleveland, has appointed P.3 
Borthwick as personnel director. He is a member of 
Industrial Relations Association and the Clevelam 
Chamber of Commerce. 


S. E. Deutsch is the new president of Saunders M* 
Co., Yonkers, N. Y., successor to the century old 2 
Saunders’ Sons, Inc., manufacturer of pipe threaditt 


and cutting machinery and tools. 


C. S. Conrad, Jr., has been appointed chief archite 
of the Armstrong Cork Co., Lancaster, Pa. For the pa® 
five years he has been assistant chief architect & 
will now fill the vacancy created by the retiremen! © 
Henry Boettcher after 40 years of service with the ¢ 
pany. The position of assistant chief architect 
occupied by F. S. Kline who joined the comp: 
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FAN-TYPE FOR FLAT SLICING SPRAY 


HEREVER flow lines must carry corrosive substances 
in any form, the efficiency of Trentweld stainless steel 
tubing is all inclusive. Highly resistant to the action of acids 





Get the most out of your Spraying Equipment with or alkalines, this rugged thin-walled tubing is made to deliver 
minimum power . .. with efficient spraying. substantial savings over the years to the installation owners 
- Mis Use Yarway Nozzles. No internal vanes or other re- in eliminating replacement costs and maintenance expense. 
aa J strictions to clog or hinder flow. Two types—Yarway Of interest, too, initially, is the fact that this light weight 
ee lnvolute-type producing a fine hollow spray with tubing, in diameters up to 30”, is easy to handle under any 
race minimum energy loss, and Yarway Fan-type producing condition. It saves manpower, makes installation work a 


a flat fan-shaped spray with time-saving slicing action 


smooth-running, time-saving job. Trent en- 
for cleaning. 


gineers are at your call at all times to give 
Wide range of standard sizes and capacities. Cast or you whatever help or information you may 
machined from solid bar stock. 


e pas require. Without obligation, write: 
t and Thousands in use. Write for new Bulletin N-616. 


r ARNALL-WARING COMPANY TRENT TUBE. MFG. CO.€ 


» 198 7 Mermaid Avenue Philadelphia 18, Pa. 430 Church St. East Troy, Wisconsin 
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K CUTS STRAIGHT 
LINES 


CUTTING 
OPERATION i¢- CUTS IRREGULAR 
ALWAYS /™ LINES 
MSIBLE 7 
———"K® CUTS CURVES DOWN 
TO 34” RADIUS 


n 


Black & Decker Electric Porto-Shears cut sheet metal 
too tough for snips, speed up jobs where snips are slow. 
Fast, powerful shearing action eliminates hard muscular 
strain. Easy to follow patterns because cutting opera- 
tion is always visible. B & D 16-Gage Porto-Shears cut 
up to rated capacity in steel or galvanized iron; about one 
gage thinner in Monel or stainless; 50% above rating 
in copper, aluminum, lead and other non-ferrous metals. 


For full information on cost-cutting Porto-Shears.. . 
and other Electric Tools for heating, piping and air con- 


ditioning work . . . see your nearby Black & Decker | 


Distributor. For your free copy of our complete catalog, 
write to: The Black & Decker Mfg. Co., 628 Pennsy!l- 
vania Ave., Towson 4, Maryland. 


“Trade Mark Reg. U. 8. Pat. OF. 
LEADING DISTRIBUTORS Sep avenywuent seus 






PORTABLE ELECTRIC TOOLS 





ELECTRIC DRILLS SCREW DRIVERS BENCH GRINDERS WIRE BRUSHES 
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| Executive Changes (Cont.) 


The appointment of Lee Stratton as mi chanq, 
director of the parts division, Reynolds Meta! Co , 
been announced. In his new position, Mr. Str .ttoy , 
be in charge of merchandising all products 0: the gj». 
sion, including building products, houseware may 
products, and refrigeration equipment. 


Perfex Corp., Milwaukee, has appointed A A p» 
as eastern sales representative for the contro s diyig. 
and A. B. Meeg as manager of the industria! cont 
division. In his new capacity, Mr. Putt will operate {rm 
the company’s New York office as a special sales repp. 
sentative. Mr. Meeg, a mechanical engineering gradya» 
of the University of North Dakota, was formerly man. 
ager of the company’s Milwaukee branch office He gy. 


| ceeds M. W. Crew who resigned to enter his own byg. 


ness. 

Norman Weinstein is now associated with Calum 
Iron & Supply Co., East Chicago, Ind., as vice presides 
in charge of the engineering division. For the past 4 
years he has been active in the application, design, ay 
installation of specialized process equipment for ty 
conditioning of air and gases in many industries. Bj 
new duties will be directed toward broadening the w 


of air conditioning equipment for industrial applic. 
tions. 


J. M. Fink, identified for many years with the air cop. 
ditioning industry, has formed a new company unde 
the name of J. M. Fink Co., Inc., with offices at 1252 
23rd St., New York City. The new organization wi 
specialize in the design and installation of industria 
and commercial air conditioning, heating, ventilatia 
and refrigeration systems. Associated with him x 
treasurer is David Bandler, a member of the New Yor 
Stock Exchange. 


Fedders-Quigan Corp., Buffalo, N.Y., has named W.L 
Ledbetter as regional manager of its unit air cont: 
tioner division. With headquarters in Dallas, he will ® 
active in the sales of the company’s % and °, tonr 
air conditioners. 


Battelle Memorial Institute, Columbus, Ohi 
named C. E. Miller to act as a technical advisor on 
search in coal, gas, and petroleum technology. Mr. M- 
ler, who is well known in the utilities and power fed 
served during the war as chief of the heating sect 
and assistant chief of the utilities branch of the We 
Department’s office of the chief of engineers. Hi 
currently serving as secretary of the executive 
mittee of the fuels division, American Society 


chanical Engineers. 


Vu 


Dr. J. A. Hutcheson has been appointed di! 


Westinghouse Electric Corp. research laboratories, “ 
ceeding Dr. L. W. Chubb who recently rounded 

years of research and engineering with the compa 
and is retiring from the active direction of the lato" 


tories for reasons of health. Dr. Chubb has | 
director emeritus and will serve in an advis capaci 
Dr. Hutcheson assumes his new post after ‘our! 
as associate director. 
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[JOHN ZINK BURNERS | 
|For INDUSTRIAL and 
| COMMERCIAL BOILERS 


"Custom-made" 
air pattern with 
Kno-Draft Adjustable 

Diffusers in 
Champion Spark Plug Plant 








Self-Contained Inner Unit Air Volume Adjustment 
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aie-taaueee A ceramic kiln radiates heat on one side 
and a cold window-filled wall creates drafts on the 
other. The space is long and narrow with low head 
room. The occupants work in short sleeves. Unusually 
large volumes of supply air have to be brought in to 
combat the heat of the kiln. Space for duct work above 
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a Seek pie removable fuel guns. 






- the room is limited so that diffusers have to be spaced ° , 
; much closer than usual. The supply air stream has to be . : - 
directed slightly above the te moe and evenly dis- e Uninterrupted Burner service. >? 
trisuted so that no drafts are felt by the personnel e Easy to remove fuel guns—Feather weight < 
wil type, one man can remove for inspection 
ees §=Kno-Draft Adjustable Air Diffusers were and cleaning while the boiler remains in 
chosen because of their ability to control air direction, service. 


volume and throw. A “custom-made” air pattern was 
created which thoroughly mixed room and supply air, e Easy to operate. 

maintained uniform temperature throughout and elimi- e Simple in construction. 
nated drafts, hot spots, and cold spots. Installation was 


fast. Kno-Draft self-contained inner units cut installa- S . —" Bi Al B 

tion time up to 50%. Balancing was fast. CFM readings eries , [- if u [ ner 
were taken directly with Velometer. A twist of the wrist 
rr. Mis changes air volume on each diffuser. 


gia — New handbook on Air Diffusion 


It contains the latest engineering data on 
ait diffusion and is profusely illustrated 
He with charts, photographs, sketches and 
limension prints that simplify the selec- 
tion app lication, location, assembly, erec- 
of Me ion, testing and adjusting of _Kno-Draft 
; Adjustable Air Diffusers. It is designed to 
help you get top efficiency from an air 
nditioning system by creating ‘custom- 
air distribution patterns 
REE copy, plea_e write Derr. D-11 


Especially adapted for 
installing in boilers hav 
ing very low draft and 
small combustion space. 


— Write for Literature — 

















psf. B. CONNOR ENGINEERING CORP. : 
labors Air Diffusion « Air Purification + Air Recovery John Zink Com pany 
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..makes better valves! 


Confidence in K & M steam plant equip- 
ment is founded partly on K & M ex- 
perience that dates back 68 years. And 
partly on the many K & M ‘“‘firsts’’ of 
yesterday. But the chief reason for the 
acceptance of K & M products today is 
the K & M approach—the policy of 
continued pioneering that has kept 
K & M ‘“‘first for dependability'’ for so 


many years. 


@ PRESSURE REDUCING VALVES 
@ BACK PRESSURE VALVES 
@ STRAINERS 
@ ATMOSPHERIC RELIEF VALVES 
@ STOP AND CHECK VALVES 
@ STEAM SEPARATORS 
@ GREASE EXTRACTORS 

* 


Write for latest catalog. 
Dealers coast-to-coast. 


(4 ONTROL 
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Executive Changes (Cont.) 
Baker Ice Machine Co., Inc., South Wind! im, y, 


has appointed A. F. Prior as comptroller. He as beer 
a member of the National Association of Cost \ccoy,. 
ants for many years and is the author of a nr imbp; ; 
articles on plant accounting and budgets. 7 

Leon Norfleet has been named industry mana: er of ;), 
marine division, Reynolds Metals Co., Louisvill: He p, 
been with the organization since 1941, excep: for y, 
years spent in the Navy, and has been assisian: Dur. 


chasing agent and purchasing agent in a number of ty 
firm’s plants. 


Fairbanks, Morse & Co., Chicago, has appointed w. x 
Holbert manager of the Three Rivers, Mich., plant sy. 
ceeding K. E. Barrett who resigned because of i|! healt) 
Mr. Holbert has been manager of the company’s Styt. 
gart, Ark., works for the past 20 years and wil! be sy. 
ceeded by J. R. Walsh who, for several years, has bee 
assistant manager of the company’s Westco works in & 
Louis. 


R. T. “Shep” Doherty has joined the genera! division » 
York-Shipley, Inc. as supervisor of sales to manufae. 
turers and national accounts. He entered the heating 
industry in 1928 and has been prominent as a sale 
engineer and sales executive. 


T. B. Hasler, formerly president of Wilson Welder} 
Metals Co., Inc., a wholly owned subsidiary of Air Re. 
duction Co., Inc., was elected chairman of the board o 
directors succeeding C. E. Adams who has resigned » 
chairman and director. F. B. Adams, Jr., has been elected 
president and a director. 


T 


states area of Typhoon Air Conditioning Co, In 
Brooklyn, is Martin Janasik who will make his heat- 


| quarters in Detroit and will supervise the company! 





representation in Michigan, Ohio, Indiana, Kentuck; 
and western Pennsylvania. 


The appointment of R. C. Myers as manager Oo! tt 
market development division, Carnegie-Illinois Site 
Corp., has been announced. He succeeds R. J. Ritch! 
recently appointed director of the new market develop 
ment division, United States Steel Corp. of Delawar 
Mr. Myers joined Carnegie-Illinois in 1939 as a develop 
ment engineer in sales promotion. 

D. D. Spoor is now sales promotion manager o! “ 
Reduction Sales Co., New York City. His new duu 
include the supervision of a sales training program 
the establishment of sales promotion programs for “ 
various company’s sales districts throughout the cou” 
try. R. S. Schmidt has succeeded Mr. Spoor as dea 
sales manager. 


Whiteley Bearing Corp., 1283 S. Ashland Ave., Chicas’ 
has recently been organized to manufacture graphite 
bearings, to do oil grooving and special machining. 
to make pillow blocks. 
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ALMOST all of the Nation's largest and finest chemical 

plants own and use Layne Well Water Systems exclusively. 

It is in the Layne Systems that the most critical engineers 

and operational superintendents have found: |.—definitely 

ead: wegen, efficiency; 2.—extraordinarily fine and long | 

any lasting quality, and 3.—dependability in years and years of | 

uck constant peak load operation. 

But chemical plants are not alone in such preference. 

Check the hundreds of cities, railroads, packing neat tire 

manufacturers, steel mills, petroleum refineries, army camps, | 

naval stations, big air coiieehin and irrigation projects— | 

in fact almost every big well water user in the United 

States, Canada and Mexico. There too, you will find almost 

elop- exclusive use of the world famous Layne Well Water 

r Systems. Such uncontested leadership is ample proof of 

superiority. For literature, address Layne & Bowler, Inc., 
General Offices, Memphis 8, Tennessee. 


WELL WAFER 


= 





rag A 

atte NoratATED COMPANIES: Layne-Arkansas Co., Stuttgart. Ark. * Layne-Atlantic Co., 
hited Ind. * Lanne) ayne-Central Co., Memphis, Tenn. * Layne-Northern Co., Mishawaka 
nies aye oulsiana Co., Lake Charies. La. * Louisiana Well Co., Monroe, La. * 


Ohio on : Co., New York City * Layne-Northwest Co., Milwaukee, Wis. * Layne | 


r ane Co., Houste.  gbus. Ohio * Layne-Pacific, Inc.. Seattle. Washington * Layne--T-x a 
, Co. of Texas * lLayne-Western Co., Kansas City, Mo. *® Layne-Western 
London, co n’e0t® Minneapolis, Minnesota * International Water Supply Ltd. | 
° °, Canada yne-Hispano Anericana, A., Mexico, D. F 
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BY INSTALLING 
LADISH 


FORGED STEEL FITTINGS 


Many costly shutdowns are prevented by using Ladish 
fittings because forging under rigid laboratory controls 


TO MARK PROGRESS 


| improves physical properties four ways: 


1. Increases dynamic strength for greater re- 
sistance to hydraulic shock pressures. 


to 


. Produces maximum toughness to withstand 
prolonged fatigue stresses from vibration. 


3. Controls grain flow for better protection 
against expansion and contraction at tem- 
perature extremes. 

4. Refines grain structure to retard both erosion 
and corrosion. 


Ample stocks... complete line ...size range 's through 


t inches . . . 2000 through 6000 pound ratings . . . Car- 
*bon, Alloy and Stainless steels. 


Write for Catalog Vol. 2, Today 











CUDAHY, WISCONSIN (muwavete susurs) 
District Offices. NEW YORK © BUFFALO © PITTSBURGH © CHICAGO ¢ PHILADELPHIA 
CLEVELAND ¢ ST LOVIS © HOUSTON e NEW ORLEANS © LOS ANGELES 





STOCKED AND SOLD BY LADISH DISTRIBUTORS IN PRINCIPAL CENTERS 
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Holes in “K” flanges are 
precision drilled on 
multi-spindle machines 


We used to have nightmares about plumbers and 
steamfitters getting jammed up with misaligned 
holes in flanged fittings or cockeyed threads in 
screw fittings. 

But now we sleep in peace because we've installed 
the most modern of precision machinery for drilling 
and tapping “K” fittings. On top of that, we subject 
our fittings to the most scientific and most exacting 
inspection tests. 

In short, we produce “K” fittings as if we were 
going to install them ourselves. 

The “K” line of precision-cast, 
machined, precision-inspected fittings includes: 


precision- 


® Standard and Extra Heavy 
Companion Flanges 


® Drainage Fittings 


®@ Standard and Extra Heavy 
Cast-Iron Screwed Fittings 


®@ Standard Flanged Cast Fittings 


PRECISION FITTINGS 





KUHNS BROTHERS CO. 
DAYTON 1, OHIO 
COMBINED SALES FACILITIES at Malleable fron 


Fittings Co., Branford, Conn., and at Kuhns Bros. 
Co., Dayton, Ohio 
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| representative jet installations in which overfire airs 


NEW BOOKS & REPORTS 


Compiles Data on Properties 
of Many Hydrocarbons 

Accurate, selected values of the fundament 
constants and properties of a large number hydro. 
carbons have recently been compiled and pu! isheg » 
the National Bureau of Standards as Circ: ar ¢ 9 
This 496 page bound volume, Selected Values «© Pron» 
ties of Hydrocarbons, is a complete collect 
numerical tables issued by the American roley 
Institute Research Project 44 as of May 31, 1947 

In addition to fundamental constants, conversion fy. 
tors, useful equations, and molecular weights, he tabi 
include data on the boiling point, pressure coe ficient » 
the boiling point, freezing point, specific gravity. , 
fractive index, molecular volume, molecular and spec; 











refraction, specific dispersion, refractivity intercey 
viscosity, vapor pressures, equilibrium constant of | 
mation, thermodynamic properties, cryoscopic constap: 
and heat of fusion. 

The circular may be obtained only from the Super. 


intendent of Documents, Washington 25, D.C. at a 
of $2.75 per copy. 


How Overfire Jets 
Reduce Coal Smoke 

“Modern overfire jets strike at the heart of the 
problem. They provide the turbulence and oxygen : 
burn the volatile matter from the coal before smoke ca 
be formed”, according to a 16 page booklet, Overrfire Je 
in Action for Smoke Abatement, published by Bitum. 
nous Coal Research, Inc. 

This nontechnical booklet pictures a number 
either induced by steam jets or is supplied by mow 
driven blowers. The pictorial case histories were selected 
to “portray the versatility of jet application 
various types of furnaces and firing methods existix 
throughout the country”. 

Copies are available from BCR headquarters, 912 Ol: 
ver Bldg., Pittsburgh 22, Pa. 


includes Many New Techniques in 
Text on Manufacturing Processes 

The tremendous increase in production and produ: 
tion methods during the war has given industry a gree 
number of new processes and improvements. The 
vised second edition of the text, Manufacturing Pr 
cesses, by M. L. Begeman, professor of mechani 
engineering and superintendent of engineering ® 
laboratories, University of Texas, takes account o! mat! 
of the new processes. 

Principal changes in this edition are new chapters ® 
special casting methods, powder metallurgy, and hot 2 
cold forming of metals. The chapter on plastic mold 
has been rewritten as has much of the materia ® 
welding and allied processes. All chapters have 0 
new material, particularly in regard to newly design 
machines and the tools they use. 

Inasmuch as this 626 page book describes ‘oun® 
practice, pattern work, metal casting, plast 
heat treatment of steel, welding, forming of metals ane 
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ast and efficient on 2” to 2” pipe 1) with swone thermat 
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Just snap in size die head you need and you're = aeeumulated 
eady to cut perfect threads on 4" to 2” pipe. Dies , apie — Strong 


snap into ratchet ring from either side — can’t fall 

put. You don’t need special dies for close-to-wall 
pads. Tough steel-and-malleable construction — 

ong life heat-treated tool-steel dies. No. 0OOR, 4%" 
”“ . - 1 “ 1 “. 1 “ae “ 

oT pipe; No. 1118, 76" to 1% 7 No. 12R, Ys" to 2. PROBLEM: Condensate accumulates in 


Buy these durable threaders at your Supply House. coils due to lack of pressure when thermo- 


static regulating valve is throttling or 
closed. Improper drainage and water ham- 
mer result when thermostatic valve opens. 


SOLUTION : Drain coils fast. Use trap with 

four to eight times capacity of actual 

steam condensate rate. For medium or Strong 80 Series 

high pressures, either open or inverted Trap for medium 
- . or high pressures. 

bucket traps are suitable. Use open bucket 

traps for low pressures. 


| 


i 
| 













Free handy carrier for any 
group of sizes. 

















Completeness of the Strong trap line 
enables our engineers to recommend 
exactly the type or size you need—open or 
inverted bucket, closed float, float-and- 
thermostatic (blast), etc., forged, welded, 
cast or semi-steel construction. Bring your 
drainage problems to us for solution. Send 
for Strong Trap Catalog No. 67 today for Strong 30 Series Trap 


complete details of all Strong traps. for high, medium or 
low pressures. 


STRONG, CARLISLE & HAMMOND COMPANY 
ms 1392 West 3rd Street 
GQ) = Cleveland 13, Ohio Anum Wer 
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virtually all types of machine tools, it 1s a comprehensive 
survey of industrial processes rather than a detailed 
handbook on any particular technique. 

Published by John Wiley & Sons, Inc., 440 4th Ave., New 
York City, it is clothbound and priced at $5.00 in this 
country, $6.00 in Canada. 


New Refrigeration Data Sheet 
Covers Ammonia Machines 


Procedure in placing ammonia refrigeration machines 
into operation is the subject of a completely revised 
application data section published by the American 
Society of Refrigerating Engineers. 

Known as AD 19-R, the brochure includes information 
on the basic principles of ammonia compressors, the 
mechanical refrigeration cycle, general erecting instruc- 
tions, testing the system, starting and stopping a com- 
pressor, purging the system, and maintenance hints. 

These subjects and others are discussed by several 
members of the ASRE technical committee B-1, under 
the chairmanship of J. R. Chamberlain, assistant chief 
engineer, York Corp. Copies may be obtained from ASRE 
headquarters, 40 W. 40th St., New York 18, N. Y., for 35 
cents each. 


Other Books and Reports Received 


The Industrial Environment and Its Control, by J. M. 
DallaValle, consulting engineer. Published by Pitman 
Publishing Corp., 2 W. 45th St., New York City, and con- 
taining 240 pages, this clothbound text is priced at $4.50. 
It deals with engineering methods for the control of 
health hazards in factories and includes details on dusts, 


WEBSTER 
Series F600 


GAS BURNERS 


50,000 to 
10,000,000 Btu. 








The Series F600 Burner operates on 
straight natural gas and mixed gas to 
800 Btu. Gives perfect horizontal distri- 
bution. Fully automatic controls—that 
operate properly—can be easily applied. 





trated Catalog of 
- Webster Burners 
and Controls. 


THE WEBSTER ENGINEERING CO. 


— DIVISION OF — 


Surface Combustion Corporation Toledo, Ohio 
TULSA OKLAHOMA 





























fumes, vapors, and gases, together with psyc! -omei, 
thermal environment, the effect and control of » sise ang 
vibration, and exhaust ventilation systems. : 


Elementary Thermodynamics, by V. M. Faires, . rofeg,, 
of mechanical engineering, Agricultural and M hanicg 
College of Texas. Published by the Macmilla» Co , 
Fifth Ave., New York City, the book is clothbownd, ey, 
tains 268 + xii pages (6 x 94% in.), and is priced at gy 
This 1948 revised edition presents a short co\ erage , 
the subject, made short by the omission of topics rath 
than by shortening explanations. Subjects include y, 
general energy equation, characteristics and latior 
for perfect gases, reversible nonflow processes of pas: 
the Carnot and Ericsson cycles, internal combust; 
cycles, compression and expansion of air, liquids 
vapors, vapor cycles, refrigeration, flow in nozzles 
mixtures. 


Micromeritics—The Technology of Fine Particles (secon 
edition), by J. M. DallaValle, consulting engineer. Pyp. 
lished by Pitman Publishing Corp., 2 W. 45th St. Ney 
York City, it is a 555 (6 x 9 in.) page text, clothboun; 
and priced at $8.50. Particle measurement, size distr. 
bution, packing arrangements, physical properties. an; 
industrial applications are discussed. The origina! ed. 
tion has been thoroughly revised and new chapier 
have been added dealing with the behavior and diffusio: 
of particles, surface phenomena, smoke and dust cloud 
and the theory of sampling. In addition, new mater 
has been added to almost all chapters and the reference 
have been brought up to date. 









GAS BURNERS 


For use in heating 
boilers, power boilers 
—in any metal firebox 
or sectional boiler 

Adaptable to any fire 
box shape or size 

Handles various 9 | 
pressures and effects low | 
draft loss. | 










Write for new illus- 
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CIRCULATION 


of BRINE AND CHILLED WATER! 


Type GG Two Stage Uni- 
pump with 15 H.P. motor 








CENTRIFUGAL SPECIALISTS 
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HEAT TRANSFER 
with REMPE 












ENGINEERED 
and BUILT 
for EFFICIENT 
DEPENDABLE 

PERFORMANCE 


The Rempe “HOT SPOT” 
Fuel Oil Preheater 


This efficient heater is available 





































in 16" or 14" diameter size, and 
for use with hot water or steam 
For use in oil storage tanks up 
to 12 feet diameter 

eeu « c ts $87.50 


Write for full descriptive data 





Rempe Fin Coils for Heat- 
ing or Cooling Application 
Fin Coils designed by Rempe al- 
ways carry their heat load with 
ease because they are never over- 
rated. Made for any refrigerant, 
cold water, hot water or steam 





For any temperature between 
minus 60° to plus 350° F 


Send us your special! problems. 





Rempe Pipe Coils for all 
Process Work 

Rempe has been making pipe 
coils for 57 years. Any diameter 
or any length, to your specifica- 
tions or our design. Can be sup- 
plied in any Steel, Alloy, Stainless - 
Steel, Copper or Aluminum. 


Send full details for 
engineering assistance or quotation. 





The Rempe Engineering Data Book 


Complete Engineering data for 
design of Pipe Coils or Fin Coils. 
All Heat Transfer Coefficients. 
Most essential to the Engineer’s 
library. Per copy $1.50 postpaid 


REMPE COMPANY 


342 N. SACRAMENTO BLVD. © CHICAGO 12, ILLINOIS 
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Cut time losses... reduce spoilage 
. .. increase production 


You can imagine the effectiveness of an“open 
roof” like the above on your glass plant, found- 
ry, heat-treatment room or other large heat- 
producing operation. Swartwout AIRMOVER 
covers thousands of square feet of industrial 
roofs, gives heat, smoke, fumes and dust easy 
passage through efficiently designed parallel 
openings. Dampers provide full or partial 
closing when desired, but ventilator system is 
weatherproof at all times. 

AIRMOVER is made in units which “add 
together” to make runs as long as necessary. 
Parallel runs make possible practically total 
roof coverage. Ventilator is only 32” high— 
doesn’t add unmanageable weight to your roof. 


Swartwout Ject-0-Valve does a real job 
where power ventilation is needed 


Over vats, furnaces and 
other concentrated heat 
spots you can profita- 
bly use this powerful 
“straight-through” 
powered Ject-O-Valve. 
Made in sizes and capa- 
cities to fit your need. 


Swartwout new catalog 

describes full line of grav- 
ity and power roof ventilators. 

Ask for Bulletin 324. 


The Swartwout Company 
18570 EUCLID AVENUE « CLEVELAND 12, OHIO 


Swartwout 
Coriticlledl Air Circulation 











MEETINGS & CONVENTIONS 


Stoker Manufacturers to Meet in June 


The Stoker Manufacturers’ Association, 307 Michi. 
gan Ave., Chicago 1, Ill., has announced tha 1945 
annual meeting will be held at the Greenb: 
White Sulphur Springs, Y. Va., June 17 th 
According to the announcement, it is not exp: 
a general membership meeting will be held b 
event. 





Many Technical Sessions to 
Feature ASTM Annual Meeting 


Some 20 technical sessions, where a large number o; 
technical papers and reports in the field of terials 
will be given, and over 300 committee meetings wil! fea. 
ture the 1948 annual meeting of the American Societ 
for Testing Materials, 1916 Race St., Philadelphia 
Throughout the meeting, to be held at the Book-Cadill, 
hotel, Detroit, June 21 to 25, the society's 8th Exhibit o; 
Testing Apparatus and Related Equipment wil! be ; 
progress. The Edgar Marburg Lecture is to be deli 
June 24, by Dr. Paul Aebersold, chief of the isotope; 
division, Atomic Energy Commission, Oak Ridge, Ten 


vered 


Housing Officials to See Exhibit of 
Building and Maintenance Products 


The Olympic hotel, Seattle, will be the scene of th 
Third Annual Exhibit of Building and Maintenance 
Products which will be conducted in connection with the 
15th annual meeting of the National Association 
Housing Officials. Scheduled for October 13 to 16, the 
meeting and exhibit are expected to attract many execu- 
tive directors, nonsalaried commissioners, 
maintenance superintendents, architects, and other 
management personnel connected with permanent pub- 
lic housing. Association headquarters is at 1313 E. 60t! 


St., Chicago 37, Ill. 


engineers 


AWS Members Urged to Make 
Annual Meeting Reservations 


The 1948 annual meeting of the American Welding 
Society, 33 W. 39th St., New York City, will be held 
the Bellevue-Stratford hotel, Philadelphia, Octuber % 
to 29. Because this meeting will convene during the 
National Metal Congress and Exposition, a large deman¢ 
for hotel accommodations is expected, and society sec 


cards to all members with the request that they %& 
filled out and returned to the Bellevue-Stratford. Ths 
hotel will fill its rooms first, in the order in which reser 
vations are received, and will then make reservations 


through the nearby Sylvania, and Walton hotels, owneé 
by the same financial interests. 
Previously Announced 
Meetings and Conventions 
Frank- 


Second Engineering Progress Show, May 11 to | : 
lin Hall, Franklin Institute of Pennsylvania, Philade- 


phia—sponsored by the junior members of the Fnginee 


Heating, Piping & Air Conditioning, May 
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For push-pull ventilating and for other high or 
low pressure air service, Naylor is the one light- 
weight pipe with the built-in strength, leaktight- 
ness and safety to meet your requirements. The 
exclusive Naylor Lockseam Spiralweld provides 
a reinforcing truss which permits the use of 
lighter gauge material in the larger diameters 
without sacrifice of strength. Sizes from 4” 
to 30” in diameter with all types of fittings. 
connections and fabrica- 
tions. Write for Naylor 
Catalog No. 44. 


Manufacturers of Fin Tube Surfaces 
Inquiries Invited 
a 
CORP. 


292-1298 NIAGARA ST., BUFFALO 13, N. Y. 


0 Eee | 
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OILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube with 


sion without strain. 
Headers are heavy wall 
construction with tubes 


improved fan 
bledes deliver large 
volume of air with 
minimum air noise. 


Guaranteed for 150 Ibs. 
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Previously Announced 
Meetings and Conventions (Cont.) 


Club of Philadelphia and the Franklin Instit, 
State of Pennsylvania. 


Scientific and industrial exhibits will be on disp), 
and prominent engineers will speak at the yen; 
sessions. Among the speakers will be E. G. Bai! pres. 
dent, American Society of Mechanical Engin: rs ang 


vice president, Babcock & Wilcox Co. and T. P Dsor 
director of research, Socony Vacuum Oil Co. A: ditions 
information may be obtained from the En 
Progress Show, 1317 Spruce St., Philadelphia 7 


National District Heating Association, 827 N. Euclid Ay 
Pittsburgh 6, Pa.—39th annual meeting, May to 2] 
Hotel Statler, St. Louis, Mo. 

According to the condensed program released by Spe. 
retary J. F. Collins, Jr., the technical sessions wil] ge: 
under way the afternoon of Tuesday, May 18, with the 
reports of the commercial relation committee and th: 
rates and regulations committee. Sales developments 
together with meters and accessories, will be the subject 
of the following day’s reports, and the morning of 
Thursday, May 20, will be devoted to reports from th 
research and steam station engineering committees. Th: 
meeting will be concluded Friday morning with the dis. 
tribution committee report. 

American Society of Refrigerating Engineers, 40 W. 40th 
St., New York City—35th annual spring meeting, May 3! 
to June 2, New Ocean House, Swampscctt, Mass 

Technical papers, scheduled for three morning ses- 
sions, will deal with recent developments in heat trans- 
fer techniques, a description of the “sniffer” type refrig- 
erant leak detector, and a low temperature installation 


Heating, Piping, and Air Conditioning Contractors Na- 
tional Association, 1250 Avenue of the Americas, New 
York City—59th annual convention, June 1 to 5, Hots 
William Penn, Pittsburgh. 


National Steam Specialty Club, an organization « 
bracing about 65 manufacturers of engineering specia- 
ties—annual meeting, The Homestead, Hot Springs, \: 
June 10 to 12. Secretary-treasurer is F. H. Jones, Schad 
Valve Mfg. Co., 2527 N. Bodine St., Philadelphia 33, Pa 


Third Annual Home and Building Exposition, June 10 | 
20, Pan-Pacific Auditorium, Los Angeles—the show \ 


| owned by the Los Angeles chamber of commerce and | 


| industry associations of southern California 


| versity of Illinois and the Institute of Boiler and 


1-B-R Short Course in Heating, sponsored by ' 


tor Manufacturers. To be held at the university June 
through 17, it is a three day short course for the s' 


iress 


of hot water and steam heating systems. Add 


quests for information to H. C. Rountree, assistant direc- 
tor, Division University Extension, room 118A, Illini Hall 

University of Illinois, Champaign, Il. 
Students will be split into two groups, beginners and 
dua 


advanced, and will attend separate classes for 1 
hot water and steam heating problems. Lectur: 
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It's a better way 
Specify A 
SKIDMORE PUMP 


it’s a better 
way to meet all 
requirements 


ARCHITECTS! 
ENGINEERS! 


7: 


und system requirements 
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FACTS AND FIGURES 


SKIDMORE has prepared a special bulletin of 
facts and engineering data which figure int 
installation. Learn why the Skidmore 


m and Boiler Feed Pump is designed to 


tomatically adjust itself to handle all re 
irements . according to varying condi 
Plan your program with a Skidmor 


the right pump for every requirement”. 


irs for the asking, a new descriptive folder 










-B, H along with the above mentioned 
ial bulletin. 
WRITE TODAY! 


Manufacturers of Quality Pumps 
for Over a Quarter of a Century 










ST. JOSEPH, MICHIGAN 
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ANT to cut new construction costs? Want to “add’’ 50, 100, even 

200 feet of floor space to existing facilities? Then best you get 
acquainted with SHAFCO Suspended Oil-Fired Unit Heaters. They “hang” 
overhead . . . up in the air and out of the way . . . leaving space below 
free for useful, profitable occupation. And talk about heating efficiency! 
SHAFCO is tops! . . . 85% by actual tests . . . due to its exclusive, patented 
“counterflow” principle of air and heat. Installation? Quick and easy 
because SHAFCO Heaters are compactly designed, simply assembled. 
Built-in plenum chamber eliminates makeshift “on-the-job” finishing 
Heavy duty blower unit assures efficient heat circulation with minimum 
duct-work. Long-lasting? You bet! SHAFCO maintains the highest standard 
of quality throughout . . . with heavy gauge steel construction that really 
stands up under heat. No strains, no warping, no buckling! And SHAFCO 
Heaters have been thoroughly proved in use over 10 years successful 
application by major oil companies. 

Models available trom 100,000 to 400,000 B.T.U. to cover 


a wide range of commercial and industrial installations 


Territories available. Write today for complete information 
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DISTRIBUTING CORPORATION 


HEATING COMPANY 


SAWYER 


Division of 





1354 Book Building + Detroit 26, Michigan 
NEW YORK: 347 Madison Ave. « CHICAGO: 330 S. Wells St. 


A:shacicad at 


repr ion Coast to Coos! .. . provides on-the-spot installation service 
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Previously Announced 
Meetings and Conventions (Cont.) 


students will be given on heat loss calculati 1s, pj, 
print reading, fuels and combustion, panel heat ¢ prop. 
lems, and baseboard radiation. 

R. E. Ferry, general manager of I-B-R, wi! iddregs 
the group at a dinner meeting June 16, L. N Hunter 
vice president and director, National Radiator °o., yy 
_ also speak to the group. 








American Society of Heating and Ventilating } \cinee 

51 Madison Ave., New York City—1948 sem.-annyg) 

| meeting, June 21 to 23, Mount Washington hote!. Brettoy 
| Woods, N. H. 





1 
ht 1 
f \ National Warm Air Heating and Air Conditioning Asso. 
ciation, 145 Public Sq., Cleveland—midyear convention 
I| June 29-30, Edgewater Beach hotel, Chicago. Midyea 


! 
HNN 

2 Outstanding Domestic Systems _ convention of the National Heating Wholesalers Ass. 
ity reid | ciation, 2130 Keith Bldg., Cleveland 15, will be held a 


that “Take the Armwork out of Farmwork” |©—-—« ‘®e Edgewater Beach on June 28. 


yyy ID | 
| ly ! National Catholic Building Convention and Exposition 
| Inc., 185 N. Wabash Ave., Chicago, I1].—building conven. 
tion and exposition, June 30, July 1 to 3, Stevens hotel, 


§ | Chicago. 


The 2nd International Store Modernization Show, July § 
to 10, Grand Central Palace, New York City. Invitations 
for admission can be obtained from exhibitors or from 
the Store Modernization Show, 40 E. 49th St., New York 
17, N. Y. 





b The Third National Instrument Conference and Exhibit— 
sponsored by the Instrument Society of America, 11!) 
Wolfendale St., Pittsburgh 22, Pa. To be held September 
13 to 17, Philadelphia Convention Hall. 


PEERLESS 
PUMPING SYSTEM 


Capacities: 275 to 860 gals. per Hr. Lifts: | American Gas Association, 420 Lexington Ave., Nev 
To 20 ft. Utilizes a positive displace- | York City—1948 convention, the week of October 4. A'- 


ment action; fully automatic. Designed  § PEERLESS JET SYSTEM | lantic City. 
exclusively for shallow wells. Can be 

installed over well or offset. Easy to in- Capacities: 120 to 7,500 gals. 
stall, understand and operate. Fully self- per hour. Lifts: To 120 feet. 


priming. Descriptive Bulletin Available. Single or double pipe system, 
For Deep or shallow wells. 





American Chemical Society, Chicago section, 1513 § 
Wabash Ave., Chicago 5—Fifth National Chemica! Er 
position, October 12 through 16, Chicago Coliseum. 


Peerless DEALERSHIPS ARE PLANNED TO PRODUCE 


‘ : , ‘ ongi . 40 W. 40th 
MORE PROFITS FOR YOU! American Society of Refrigerating Engineers 


St., New York City—1948 annual meeting, December 5 
to 8, Hotel Statler, Washington, D. C. 


Peerless DEALERS HAVE MORE TO TELL AND SELL 
WITH 2 UNIQUE WATER SYSTEMS THAT FILL 
EVERY PROSPECT'S NEEDS! Pan-American Engineering Congress, to be held late 
1948 or in 1949, South America—further information 
~ be released by the Engineers Joint Council Committe 
pttRlts on International Relations, 29 W. 39th St., New Yor 


is? City. 





Write today FOR FULL INFORMATION 








Ninth International Heating, Ventilating, and \'' Condi 
tioning Exposition, January 24 to 28, 1949, Intcrnation® 


| Foctories: Los Angeles 31, Colif.; Quincy, lll.; indionapolis, ind. _ Amphitheatre, Chicago—under the auspice of as 
District Offices: New York 5, 37 Wall Street; Chicago 40, 4554 _ American Society of Heating and Ventilating Fogine®* 
No. Broadway; Atlanta Office: Rutland Building, Decatur, Georgia; 
Dallas 1, Texas; Fresno, California; Los Angeles 31, Colltersie. | 51 Madison Ave., New York City. 
lay 1M 
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Aircor’s ex- 
panded metal 
face plate acts as a lint 
arrestor to provide easier 
cleaning and servicing and dis- 
tributes air evenly over entire filtering 
area, providing high filtering 
efficiency and dust holding capacity 
with low resistance. Other features / d 
ee) include all galvanized construction \ 
eee" and full bronze welded corners. “a 
Aircor Air Filters available in standard 1” and th 
2” thickness with filters for industrial and 
special applications in 2” and 4” thickness. 
straight banks) are made 
for all type 
s8 ae 
\ ate f ve et co. 4 


Holding frames (for V type or 
filters. 1 ir fi \yert x CO por 
as ENS 
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(| ! p CONTINUOUSLY SERVING THE 
REFRIGERATION INDUSTRY SINCE 1919 


@ A nation-wide service with experienced and FREON CONDENSERS 
competent representatives in principal cities . .. AMMONIA CONDENSERS 
and backed by a highly-efficient engineering de- 
partment at the home office . . . offers you a line of 





major component parts for all large capacity re- 
frigeration and air-conditioning installations. Write 
for catalog and complete information on any item. 


ACME INDUSTRIES, INC. DRY-EX COOLERS 





JACKSON, MICHIGAN 


BLO-COLD 
INDUSTRIAL 
UNIT COOLERS 


EVAPORATIVE 
CONDENSERS 


HEAT EXCHANGERS 


Cons 
supanatons 





SHELL AND COIL 
CONDENSERS 
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OR FAST, QUIET 
alR MOVEMENT 


O matter what your need 

for quiet, variable speed, 
attractively designed fans, 
you'll find the answer in a 
Peerless Electric design. 


A combination of specially 
engineered capacitor motors 
and perfectly balanced extra 
wide blades produces ex- 
tremely quiet operation. 
Motors are totally enclosed 
and permit installation in 
either a vertical or horizontal 
position. 


These fans are supplied in 
single-speed, two-speed or 
three-speed operation and fin- 
ished in gray. Recommended 
for stores, restaurants, hotels, 
offices and similar installa- 
tions where quietness of op- 
eration and attractive appear- 
ance are prime requisites. 
Write for descriptive folders. 





Automatic Louvers 
Peerless Electric automatic louvers 
are designed especially for use with 
propeller fans. When the fan starts, 
the air stream instantly opens the 
louvers, which close by gravity when 
the fan stops. Completely weather- 
stripped around the inner edge of 
the frame. Built of high grade alu- 
minum. Sizes from 10 to 48 inches. 





THE Peerless. 


1893 


Clechici we COMPANY 


WARREN, OHIO 


ESTABLISHED 
MOTORS © FANS ®@ BLOWERS 
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RECENT TRADE LITERATURE 


For your convenience in obtaining copies of 





bulletins, see coupon on page 191. If you 
direct to the manufacturer, describe cay 
what literature you want, as the number 


first in each item is for use only when s« 
requests to Heating, Piping & Air Conditi 


Blast Coils and Heaters 

No. 6835—Super Radiator Corp., 652 Stin 
Minneapolis, Minn., has issued a new bulleti 
on its line of blast coils and heaters. The coi! 
in five types, have copper tubes and fins, an: 
rate one piece cast headers. Design and 
features, dimensions, and performance data ar 
along with pertinent information in regard 
details. 


1 Blyd 
No. 4 





Condensation Pump 

| No. 6836—-Bulletin No. 14-A, released by Skidmor 
| Corp., St. Joseph, Mich., covers the type HS condensa 
|pump unit which consists of a horizontal, c 
pump and motor together with receiver and float swit 
all completely assembled and mounted on a fi 

In addition to describing design and constru 
tures, the bulletin provides information on 
dimensions, discharge pressures, and motor sizes 


‘ apacitie 


| Condensate Return System 

No. 6837—Cochrane Corp., 17th St. & Allegheny Ave 
Philadelphia 32, Pa., has announced the publication o 
an expanded 20 page bulletin (No. 3250) on its C3 
system which is designed to return high pressur¢ 
temperature condensate to boilers. New mat¢ 
been added on turbulent vs. laminar steam flow andt 
effects of air and condensate films on heat exchang 
characteristics. Improved equipment for the 
removal and drainage of condensate is also describe 
the first time. 


Control of Textile 
Mill Air Conditioning 

No. 6838—New Techniques in Pneumatic Cont: 
Textile Mill Air Conditioning, by A. H. Koch, is t! 
of the feature article in the Vol. 3, No. 2 issue of Instr 
mentation, the house organ published by Brown Instr 
ment Co., Div. of Minneapolis-Honeywell Regulator | 
4534 Wayne Ave., Philadelphia 44, Pa. The | 
of dew point temperature control for air washers, “& | 
use of averaging bulbs on dew point controllers, an : 
need for a controller incorporating a wide proportion 
band and automatic reset are discussed. Also me 
tioned is a means for insuring that both outs! : 
return air dampers will always assume the sam: 
position for any given air pressure on the damper mo 


. nt cay 
advantast 


Dehumidification Equipment 

No. 6839—A new eight page folder on the 
system of dehumidification describes the prin 
which the system operates, explains how it 
and briefly covers the equipment offered 
Combustion Corp., Toledo 1, Ohio. 


Cathabar 
ples upe 
applied 
Surfact 
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Here’s a practical solution 
to many tough 


VENTING PROBLEMS 


@ Plant engineers in many industries are finding 
the answer to tough venting problems—and high 
venting costs—in Transite Industrial Vent Pipe. 
The reason: this as- 
bestos-cement product 
is highly resistant to 
many corrosive fumes, 
vapors, dusts and gases. 
Its ability to stand up 
under corrosive condi- 





tions cuts frequency of 
replacements, results in 
important economies in 


EASILY WORKED: Transite can 
be cut and drilled on the job. 





plant maintenance. 

In addition, Transite Industrial Vent Pipe has a 
smooth inner surface that assures minimum frictional 
resistance — means economical operation. 


This pipe has many other practical advantages. Rela- 
tively light in weight, it is easily installed. It can be 
cut and drilled on the job. Rustproof, it needs no 
painting whether used 
indoors or out. 


Transite Industrial 
Vent Pipe is made in a 
range of sizes up to 36” 
in diameter and is read- 
ily adaptable for use as 
vents, ducts and stacks. 
A full line of Transite 
fittings provides a venting system which is corrosion 
resistant throughout. 





ADAPTABLE: A complete line of 
Transite fittings meets a wide 
range of job requirements. 








For further information write Johns- * ez 
Manville, Box 290, New York 16, N. Y. Ask JM, 


for Data Sheet Series DS-336. 
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| DEPENDABLE SERVANTS 
of AIR CONDITIONING 
and HEATING 


ALL MADE TO FUNCTION IN HARMONY 
SAME 


BY THE MANUFACTURER 


FIG. R 
5506 





This Single-Shaft PUMP and MOTOR UNIT is an all ball 
bearing unit with none of the bearings in the casing. Bear 
ings are sealed against dirt and require only one lubrication 
a year. Sizes with capacities from 10 to 750 G.P.M. Made 
in 2 types. Type R.U. with packed Stuffing Box for Cooling 
Tower service. Type RY with leak proof Mechanical Seal 
for Hot or Chilled Water Circulating. 








High efficiency, 
Double Suction Pump 
with Horizontally 
Split Case. Performs 
the same services as 
Fig. R 5506 Pump 
and is used where 
greater volume is re 
quired. Capacities 
from 50 to 1200 
G.P.M. and heads to 
250 ft. Also designed 
for Booster Service. 











For the heating system this 
Vertical Underground Con- 
densate pump and receiver is 
supplied either Single or in 
Duplex as shown. Receivers 
may be Cast Iron or Steel. We 
also make the Horizontal type 
for Low Pressure, known as 
TVC 300 and SRC 450. 





— 
Bulletins Are Available From Your ‘ 
Jobber or Our Factory 


Fig. R5506, see Bulletin R5500 
Fig. 1802, see Bulletin A1800A 


Fig. 2001, see Bulletin 
NRG200A 


Horizontal Condensate Pumps 
—see Bulletins TR100B and 


PUMP 


; od 
W ETL company 


Manufacturers of Centrifugal Pumps 
|} 1523 N. FREMONT CHICAGO 22, ILLINOIS 
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PBB TRY ses 
BETTER 


Neo. 51 Midget 






+ -———— 74” > 


Accurately maintains water line as low as 
1” deep—thumb screw adjustment. En- 
tire valve made of non-ferrous metals. 
Easy to install by drilling one hole. Ca- 
pacity one quart per min. at 50 Ibs. 
pressure; 


Float Valves 


Designed to Operate in 
Small Space and for 
All Service Conditions 


maximum pressure, 75 Ibs. 











Built like a watch No. 
to precision standards! 

. safe, trouble-free, 
inexpensive float 
valves for WATER 
LEVEL CONTROL in 
air conditioning units, 
exaporative coolers, pan fillers, 
ete. Send today for catalog and 
attractive prices. 


52 High-Duty 


ee > 


Same general design as No. 
§ 51—but built for larger ca- 
pacities. Handles 114 gals 
per min. at 75 Ibs. pres- 
sure; maximum pressure 
125 Ibs. Fully adjustable 











Ne. 53 High-Duty Bracket Valve 


Same construction and capacities as No. 52. 
Onty difference is vertical mounting of valve as 
shown at right. Overall length 5 9/16”. 


MAID-0-MIST#s 


3215 N. PULASKI RD. 
CHICAGO 41, ILLINOIS © 
MODEL 


HR-FLO 


AUTOMATIC SHUTTER 


WEATHER-SEALED 




















leads the 
field in 


features! 









































There is every 
reason why you 
should use AIR- 
FLO shutters on 
your jobs. New 
heavy reinforce- 
ment strip adds strength and long life to the louvers, 
assures quiet operation and perfect counterbalance, 
prevents rattling. Aluminum louvers open fully, per- 
mitting capacity fan operation. Deep shroud pro- 
tects shutter from high winds. Tie-rod, brackets and 
bearings inside frame, not exposed to ‘weather. Spe- 
cial finish resists corrosion. Many other features. 
Write for illustrated catalog 42-D of the complete 
AIR-FLO line. 


Ain Conpitionina Propucts Co. 


2340 W. LAFAYETTE BLVD. DETROIT 16, MICH. 





FRONT VIEW--CLOSEDOD 





| templates designed to reduce the time require: ‘io drs, 
| commonly used symbols and figures. Some of  1¢ te. 



































Drafting Templates 
No. 6840—Rapidesign, Inc., Box 592, Glend Cal 
has issued a new catalog (No. 48) on its line « 


plates which are described and illustrated are seq »,, 
drawing ellipses, circles, hexagonal cap sc! 
squares, together with laboratory instrument, weldin 
electrical, piping, office plan, and store layou mb 


Exhaust Fans 

No. 6841—Direct drive, bucket type exhaus! 
signed for ventilating jobs in commercial esta! 
are covered in Bulletin 107A issued by Mart 
Blower Co., 4632 W. 21st Pl., Chicago 50, Ill. 7 
type construction of the fan blade is said to 
standing feature. Fans and louvers are furnis 
complete unit, and free air deliveries range f: 
9000 cfm. 


Forged Steel Valves 

No. 6842—Ohio Injector Co., Wadsworth, Oh 
leased a new 16 page catalog on its line of f 
valves, including the 600 psi gate, globe, angle 
valves. Also covered are the design, constructi 
rials, ratings, and markings for other valves i: 


Fractional Horsepower 
Motors 

No. 6843—The line of fractional horsepower n 
(1/6, 1/4, 1/3, and 1/2 hp) offered by Torg Electric C 











BUILT-IN at FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
It is waterproof... re 
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duces installation costs to 
a minimum .. . eliminates 
electrolysis and corrosion 
+ « « tequires very little 
trenching and field work... 
avoids extra cost of waste 
and breakage . . . comes to 
you ready to install. In 
short, D.I.P. is the perfect 
pipe for this type of job. 
Investgate D.I.P.! Write 
for details today. 


Durant 


INSULATED PIPE CO. 


101S Rensymede St. 
Pate Alto, Calif. - 


Heating, Piping & Air Conditioning 


4 Simple Steps 


1. Field joint ready ter inspection 
covered with standard pipe insulation. 3 cout 
joint casing in place ready for asphalt. 4. Asset 
poured in siet making a perfect seal. 
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A COMPLETE RANGE OF STYLES 


Welding neck, slip-on, socket, threaded, lap joint, 
blind, hillside, boiler spuds. . . the Phoenix line in- 
cludes all these types. They're drop forged of mild 
steel perfectly suited to machining and welding and 
they meet ASA requirements and ASME and ASTM 
specifications in every case. The Phoenix Flange 
Catalog shows the full line. Request your copy today. 


PHOENIX MANUFACTURING COMPANY 


A 






JOLIET, ILLINOIS CATASAUQUA, PA. 


SPACE SAVER 


Coolers + Refrigerators — wherever 
space-saving is a factor 


Meier] wair 


SOO Meee OEY mee 


OFFSET PROPS 


These bright aluminum biades 
are precision-built, static-bal- 
anced and insulated from the 
spider and hub to guarantee 
accuracy and smooth, efficient 
performance. 

Available in 16” to 24” sizes and in 18° and 23° pitch. Others 
10" to 54"—11° to 34° pitch. For complete details, write for 
Bulletin No. 2208. Meier Electric & Machine Co., Inc., 3525 E. 
Washington Street, Indianapolis 7, Indiana. 


There's a Meier Nu-air Precision Prop for every type of ventilat- 
ing equipment. 


SERIES O... OFFSET 


Fs 
- 


Produced under license from the Torrington Mig. Co. and General Electric Co. 
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SCHNACKE 
COMPLETE 
CONDENSING UNITS 


For Air Conditioning and Refrigeration 


SCHNACKE Compressor has replaceable, refrigerant-cooled 
Steel cylinder sleeves, balanced forged crankshaft, sealed 










crankcase, complete pressure lubrication, and many other 
advanced features 
Condenser is ASME approved, fin tube, cleanable type 








mounted in sturdy base. Water control valve and pressure 
control installed. T-C Models 5 to 15 HP. available. Mods 
less condenser, from 5 to 50 HP 








Our new foundry now makes deliveries on most models 
possible in one to two weeks. 


Write SCHNACKE, INC., 1020 E. Columbia 
Ind., for complete details 


po CHNACKESING 


PIPE BENDING MACHINES... 
for fast, dependable bends 


Radiant HEAT Pipe Bending is simple, accurate with good 
equipment . . . hand or motor-powered machines available 
up to 8” capacities. 
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The Hand-powered 
“American” A-30 


sends “e to 2” standard pipe sizes 
to a radius of 5 to |, up te 180° 
Special radii within these sizes supplied 
on request. Usual radiant heat bends 
for 14%" at 6” G 9” radii can be sup 
plied. Special radius supplied on re- 


i quest 


; 


@ Versatile—bends cold pipe, conduit and tube, c-pper and brass 
1.P.S. without crimping. 


@ 12,000 in use all over the world. 


BENT ONCE — BENT RIGHT 
ON “AMERICAN” PIPE BENDING MACHINES 


ericen 


@ Average bend cakes only 60 
seconds! 





Factory and Main Office: 17 Furnace St., Poultney, Vermont 


~ 





2617 McCasland Ave., East St. Louls, Ill. 


ST 
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Key Graphite Paste is the ideal 
sealer for all lines carrying oil 
(hot or cold), gasoline, kerosene 
and other petroleum products, 
and for high-pressure steam 


SEND FOR FREE SAMPLE: 


Test Key Graphite Paste 
for its leak-proof quol- 
ities in your own plont 
—send for liberal FREE 


lt expands under SHOAL. 


connections. 
heat to provide a perfect seal, 

yet will not freeze the connection. Thread and gasket 
connections, when sealed with Key Graphite Paste 
will not leak again, yet the connections may be easily 


opened. It is listed by the Underwriters’ Laboratories. 


MEY 


KEY COMPANY 
Gompany 


























BORROWED TIME? 


When a man passes three score years and ten, he 
is eligible for the Borrowed Time Club. 

Our company is more than ninety years old; 
but it’s not living on borrowed time. On the 
contrary, it is more vigorous than ever .. . has a 
longer expectancy . . . because new blood has 
been infused into it continuously. 

The tradition of honest workmanship has been 
passed on from generation to generation. And 
the Brownell name on boiler-room equipment 
grows in significance with the passing years. 

When you need boilers, stokers, heat exchang- 
ers, stacks, and breechings, you can buy them with 
confidence if they carry the name of BROWNELL. 


The BROWNELL Company 


408 N. FINDLAY ST., DAYTON 1, OHIO 
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1006 Interstate St., Bedford, Ohio, is described qj), 
trated in a new bulletin. “High load capacity . 


| tor start, and polyphase motors are covere “s al 


new “Syncrosnap” starting switch and “T) apr Pee 
thermostatic overload protector are describe  Moty, 


| are fan cooled, dripproof, and are said to | 
| protected windings. 


Gas Burners 


No. 6844—Venturi type gas burners 
groups of multiport refractory tile burners a 
in a six page bulletin issued by Haney Gas B rar 
Engineers, 909 S. Myrtle Ave., Monrovia, C Bi rn 
vertjcal and horizontal types for residential, com merpjy 
and industrial applications are described and 


con 


_ Gasoline Engine 








No. 6845—The model U-100 “Ultimotor” is rasoli 
engine designed to develop 2.4 hp at 3000 rpm. Acco, 
ing to the manufacturer, Uebelhoer Bros., Inc., 848 k; 
ington Ave., Buffalo 15, N. Y., it is suitable for use y 
saws, pumps, hoists, sprayers, compressors, sm 
ating plants, and similar equipment. This { 
lightweight unit is described and illustrated 
bulletin which includes dimensional and m: 
specifications. 


Industrial Steam Traps 

No. 6846—The new 12 page bulletin (No. 1047 
by W. H. Nicholson & Co., 12 Oregon St., Wilkes-Barr 
Pa., 


features industrial steam traps equipped with 











BETTER 
METAL HOSE 


FOR EVERY PURPOSE 











e SEAMLESS—Constructed from one 
continuous piece of uniform thickness 
¢ PARALLEL CORRUGATION assures 
maximum strength and flexibility « 
SPECIAL ALLOYS provide resistance to 
heat, acid, etc., depending on require- 
ments ¢ AVAILABLE in wide variety of 
types to convey all kinds of liquids and 
gases ¢ AVAILABLE in complete form 
as vibration reducers for Air Condition- (4 
ing and Refrigeration Units. 







MALITITIT tity it ehh 
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You can depend on the 
RECESSED BRASS SEAT 


JEFFERSON 


UNIONS 


The recessed brass seat is an im- 
portant feature of Jefferson Spe- 
cialty Unions. It’s incorporated in 
the versatile 45 degree male and 
female union ell shown at left; 
once this union is installed you 
know there won't be any leaks be- 
cause the brass seat seals TIGHT! 
It's impossible to dislodge it, too, 
because it’s located away from 
the runway of the fitting . . . no 
chance of pipe ends unseating it. 
Install Jefferson Unions at the 
start and make sure your jobs are 
secure against leaks and shut- 
downs. Please write for more de- 
tailed information. 


JEFFERSON UNION CO. 


601 West 26th Street New York 1, N. Y. 
Lexington 73, Mass. Lockport, N. Y 

















to Old Wetec Tanks 


WITH APEX PERMANENT PORCELAIN LINING. 
Pitted or leaky water tanks can be restored to 
original usefulness by relining, applied in two coats 
approximately 44” thick—cures under water—has an 
affinity for lime—prevents corrosive and pitting 
action on metal—withstands temperatures up to 
250° without cracking—adds years to life of tank. 


RIDAL SERVICE CLEANS 
CHEMICALLY STEAM & WATER SYSTEMS. 
Eliminate sludge and foreign matter from your en- 
tire plant safely and economically. We clean and re- 
store to original operating efficiency CHEMICALLY 
such equipment as: TURBINES — CONDENSERS — 
STEAM FEED LINES — CONDENSATE RETURNS 
—WATER HEATERS—STEAM KETTLES—COOL- 
ING AND HEATING COILS — PREHEATERS — 
HEAT EXCHANGERS — EVAPORATORS — TRAPS 
OF ALL KINDS — ETC. 


Consultation Service—Without Obligation 


APEX Engineering Company 
Central 2909 


75 E. WACKER DRIVE CHICAGO, ILL. 











MASSACHUSETTS 























ICHMICAN LIBIKAKIC: 
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~s 45S 


DESIGN 4 G A S 
® AIR CONDITIONING bd Haney Venturi Gas Burners are 
the answer to all your heating 
od EATI N G a installations whether commercial 
domestic, or industrial. The ver- 
tical type illustrated will afford 
V & N Tl L ATI N G economical, even, dependable heat 
with remarkable freedom from 

maintenance troubles. It’s shipped completely assembled, ready for 

¢ INDUSTRIAL e an Ips sap 
installation and is available for mixed, natural or LP gases 
We'll be glad to send more information on request 





Write for Bulletin 101 Catalog 






please write! 
MASSACHUSETTS BLOWER DIVISION 


He BISHOP & BABCOCK 7745. 2>.| HANEY vse cwcineees 


4901 HAMILTON AVENUE aeecaet eee 60909 South Myrtle Avenue Monrovia, California 
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Marrocetio 


Products are fully 
DEPEN DABLE 








ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 


and CONDENSER WATER DISTRIBUTORS 

For Vertical Shell and Tube Ammonia Condensers 

ALL MARTOCELLO SPRAY NOZZLES sce man 
which has been x 


and of a des thorough’y tested for maximum 

- ———— — ay SS me ——_ ~—y- 
resul gely upon se proper number, type 

size of Noazles suitable for your installation. 


Tas a ye 4 aa wasee DISTRIBUTORS are now used 
standard equipment Progressive Refrigerating Engineers 
thetr Manpower problem, because they require S attention 
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(“) Jos. A. Martocello & Co. *%. 











HANDY! CLEAN! ECONOMICAL! 


SOLDERING 
(] FLOX in 


STICK FORM 


PIPE JOINT 
COMPOUND 


IN STICK FORM 









@ No Surface 
Cleaning @ No 
Liquid e No 
Paste e@ Just 
Apply — then 
Solder e For 


@ Won't Dry 
Out e Handy 
as a pencil 
@ Positive Seal 
for Oil, Butane, 
Propane, Freon, 


@ HANDY AS A PENCIL 








Air, Water, Gas, 
Gasoline, Acid, 
Steam, Brine, 
Refrigerants. 

e Contains No 
Lead e@ Con- 
tains No Injur- 
ious Ingredients 
@ 2 Sizes. 





| PIPETITE Stik 


PIPE JOINT COMPOUND + HANDY AS A PENCIL 





FLUX:-Stz 
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NO MESS » NO BRUSH - NO WASTE 


Hot and Cold 
Surfaces e Non 
Running e Ideal 
for Copper and 
Brass Sweat 
Soldering @ For 
All Metals @ A 
Type for Alum- 
inum @ 2 Types. 








rite for Free Sample and Prices 


Lake Chemical Co oolie He , = aes “oat 
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lows of bronze, monel, or stainless steel and 
bronze, cast iron, and cast steel construction 
described are available in sizes from \%4 to 2 in 
sures from vacuum to 300 psi. In addition to  pacj, 
tables and dimensions, recommended piping ¢ gran. 
typical applications, and data on the selectio: 

traps for various types of equipment are inclu 


Magnesia Insulation 

No. 6847—-The Vol. 2, No. 2 issue of the hoi , 
published by the Magnesia Insulation Manufocture; 
Association, 1317 F St., N.W., Washington 4, D fea- 
tures a brief discussion of some techniques in « pplying 
85 per cent magnesia insulation to shipboard equ pment 
Also included is an article describing applications of thi 
insulation in the new Indianapolis penicillin plant 
Eli Lilly & Co. 


- Perforated Ceiling Panels 


No. 6848—Steel and aluminum perforated 
panels designed to incorporate air distribution 
fluorescent lighting, and noise reduction are brief 
covered in three data sheets released by Simplex Ceilin; 
Co., 552 W. 52nd St., New York 19, N. Y. Another appii- 
cation stressed by the manufacturer is in connecti 
with radiant panel heating as the use of thes 
provides access to the pipe coils. 


Pipe Insulation and Priming 
Paints to Check Moisture Infiltration 

No. 6849—The Vol. 18, No. 1 issue of the Insulator 
house organ of Armstrong Cork Co., Lancaster, Pa 


pS. 
wali 


Cannot becom 








Haines Float and Thermostatic 
traps are designed to perform 
efficiently and safely under the 
most exacting conditions. 
They’re made for low pressure 
jobs up to 20 Ibs. in the 34” size 
and 30 lbs. in the 1” and 1%” 
sizes. They cannot 
become air bound, 
and the Haines underslung valve prs 
ciple means safety at all times nd 
danger of building up a pressure The 
famous Bourdon Thermostatic tube ' 
used on all Haines traps .. . and is tt 
strongest ever built into a steam trap 
You can examine them under pressurt 
too . . . simply remove the cover an 

all working parts are before you. Please 
write now for more information 


Vento Radiator Trap 





F GT Trap 





WM. S. HAINES & CO. 


1012 Wood Street 
Philadelphia 7, Penna. 
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WHAT’S 
ia . Bi 
a Fe ie PROBLEM 
en IN 
x my 'NDUCTION 
We HEATING? 


SMITH-DOLAN SYSTEM « NEW MODEL UP - 
PORTABLE L. F. INDUCTION HEATER 


———— 


You Know at a Glance 















Write for 
complete details. 












No guessing with AT-A-GLANCE. You 
know too, that they are guaranteed leak- 
proof — are ‘‘tailor-made"’ to fit all tank 
sizes and shapes — are sturdily built to 
withstand excessive pressure, and are fully 
Underwriter listed. 


ae, eet 


GREEN BAY « WISCONSIN 
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"ELECTRIC-ARC, INC. 2SL:cUFF Ave 


WELOING 


: E IPMENT 
en ELECTRODES A 


OU 
ND SUPPLIES 
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( NOW? PREVENT-REMOVE | 
ne one SCALE and CORROSION 


- Vacuum ... Turbine : 
Bua yed : 


| with » 
BECO 
Patented CE L L 


Beco-Cell is a proven electrolytic process of re- 
versing the natural attractions that cause scale 
and corrosion. 
Beco-Cell is a Guaranteed self -energizing 
device with replaceable wearing element. 














Centrifugal 


..- PUMPS 



















Write for 
Bulletin 




























No Wiring — No Chemicals 
On the job since 1940, Beco-Cells * for — 
| have drastically cut shut-down time © Boilers, Gos 
. and equipment losses due to scale Engine ond 
and corrosion. Easily installed by Diese! Circular. 
. your own men — right on the job! Ing Systems 
° 
Reduces Costs — Increases > wien? 2 
) 
' Efficiency Generators 
Write for information — give us your ® Automobiles ang 
problem. inquiries also invited from Trucks 
manufacturers representatives. Any Heating Appi 





17 North Dewey e Oklahoma City 2 


| 
WALTER H. AGAR £0. BROWN ELECTRO COMPANY 







2336-38 FAIRMOUNT AVENUE, PHILADEL 
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RIDA Ay Caner 


The only tool that takes the 
guesswork out of replacing 
~ gaskets, regardless of 
location. Flanges are 
parted quickly and held 
in perfect alignment j 
without damage to faces 

.. shock and jarring of 
pipe lines are eliminated 
-.-there isno danger from 
flying wedges. ..no sparks 
caused by hammer blows. 
FLANGE-JACKS ecliminate 
costly shutdowns, make oe 
fast, economical repairs in hard- 
to-get-at locations, offer maxi- 
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mum safety. 


J.H. WILLIAMS & CO. 


mR Buffalo 7, N. Y. 


Standard No. 20 $24.00 a pair 
Giant No. 30 $48.00 a pair 4 


See your distributor for 
trade discounts 








SOLD 
IN PAIRS 
, 











THERM-O-TILE 


Reg U.S Par. OF. | 


Underground Pipe Conduit 


Better and dryer insulation assures higher effi- 
ciency. 

PERMANENT construction — no reduction in 
efficiency year after year—assures lower ultimate 
cost. 

Besides, this remarkable underground steam pipe 
conduit is actually competitive in FIRST cost. Tell 
us your problem in full detail and we will quote. 









Sold and installed by Jobns-Manville 
Construct tion Unit sin all 


principal cities. 


ASK 


for 

BULLETIN 381 
which completely 
illustrates and describes 
THERM-O-TILE 


H. W. PORTER & CO., Inc. 


822-H Frelinghuysen Ave. Newark 5, N. J. 
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MINERALLAC 


cludes a discussion on whether or not hot pip. flano 


AAG1 UP 


should be insulated or left bare. Economic and najnt.. 
nance considerations are covered and a typical »robjp» 
is worked out. Another article describes the us. of 7 % 
of cork lagging over a base of standard thi sg 2 
percent magnesia pipe covering on a line de. vneg ; 
handle temperatures from —75 F to 200 F. Also ncludeg 


is an article on priming paints to check moi 
filtration in cold storage room insulation. A: 
of the company’s paint are covered. 


Preplated Alloy Metals for 
Decorative Trim, Functional Use 

No. 6850—The line of preplated alloy meta! 
offered by American Nickeloid Co., Peru, IIl., func. 
tional use and decorative trim, is described in Booklet 
Profusely illustrated with photographs showin mer 
ous applications, the booklet also lists physica! proper. 
ties, sheet sizes, tempers, and gages of the sh: 
and round edge flat wire offered. Product designers ang 
executives may obtain copies of the bulletin by sending 
requests to the manufacturer on company letterhead 


Propeller 
Fans 

No. 6851—A new 32 page catalog (No. X6049) describe: 
in detail the complete line of propeller type fans offered 
by Emerson Electric Mfg. Co., St. Louis 21, Mo. Desig, 
and construction features are covered and performance 
data are included on desk fans, stand fans, air circul- 
tors, ceiling fans, and various types of exhaust fans 





Millions of Steel 


JIFFY CLIPS 


Serving the Electrical fameetry 





Specify 
MINERALLAC 


HANGERS, CLIPS, STRAPS AND BUSHINGS 


Expert design, choice ma- 
terials and controlled man- 
ufacture have built “‘top- 
service and longest life" 
into Minerallac Electrical 
Specialties. That's why the 
electrical industry “‘prefers 
Minerallac"’ ...In steel and 
Everdur for hanging pipe, 
conduit, BX cable, etc. 

Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 NORTH PEORIA STREET—CHICAGO 7, ILLINOIS 
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ANOTHER RAY CHAMPION 


@ Fully automatic heavy oil burner, Type ARJP-144. 
@ Straight electric ignition with diesel oil burner, eliminating 


need for gas 


@ Available in ten sizes, 16 to 700 boiler H.P. 
e Years of continuous service throughout the world attest to 


the reliability of this Ray Champion 


There’s a Ray Burner for Every Heating Purpose 


RAY OIL BURNER CO. 


401 BERNAL AVE - SAN FRANCISCO 


Consult Your Authorized Ray Oi! Bur 


and Production Time 





on Szacatess Piping 


P.P.&E stainless steel welding fittings reduce 
the cost of installing a stainless piping system 
—because any system can be constructed 
with them simply by straight cutting of tubes 
to desired lengths and plain butt-welding 
Complicated “angle” cutting and fitting is 
eliminated; fewer welds are needed; and 
faster, uniformly sound welds are assured. A 
clean, lastingly efficient, trouble-free system 
is the result since pockets and sharp corners 
that cause erosion, product accumulation, and 
pressure drop are eliminated. 

These fittings are available in Stainless 
Types 304, 316, and 347 to match piping 
and tubing of various wall thicknesses in 
sizes from %4" through 12”. Send for Catalog 
5-309 which gives complete specifications 
and list prices of the world’s most complete 
line of stainless welding fittings 
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of spray that means better operation and lower cost for you. 
Whatever you specify in terms of pressure, volume, spray pattern, 
distribution, impact, and atomization can be duplicated accvu- 
rately with a Spraying Systems Spray Nozzle. Write for the facts 

. ask for Catalog 22, a reference manual thot lists spray 
characteristics for thousands of spray nozzle types and sizes 


SPRAYING SYSTEMS CO. 


Engineers and Manufacturers 


Spraying Systems SPRAY NOZZLES consistently provide accuracy 


4033 W.LAKE STREET « CHICAGO 24, ILLINOIS 
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Nicholson Simplicity Enables You to 


STOP Adjusting 
Steam Traps 


Nicholson traps require no adjustment 
or change of valve and seat from 0 to 
225 ibs. This feature proves an excep 
tional trouble-saver in plants with many 
and varied trap applications. With 
these other 5 features, it accounts for 
the increasing standardization on 
Nicholson traps: 2 to 6 times average 
drainage capacity; operate on lowest 
temperature differential; no freeze- 
ups, air-binding, nor water-logging. 


5 TYPES FOR EVERY PURPOSE 


power, heat, process; size %” to 2 
steam press. to 225 Ibs. Also weight and 
piston-operated traps for steam, vir, gaso- 
line; press. to 1500 ibs. Expansion steam 
traps for press. to 225 Ibs 


W. H. NICHOLSON & CO. 


198 Oregon St., Wilkes-Barre, Pa 


Valves * Traps *® Steam Specialties 
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Bulletin 1047 


is a valuable ref 
erence on ad- 
vanced drainage 
methods. Or see 
Sweet's 











Wye 











MAKE THE ROOF 
PERSPIRE FOR YOU! . 


x« « «* 


BEBEEN 

RUPPRIGHT‘’S (—— 
ROTARY ws 
ROOF COOLER Las} 


A Boon to Air Conditioning 


Write to BOX 6795 
LOS ANGELES 22, CALIF. yYy = 


Territories Open 








GRAVITY BASEBOARD 
REGISTERS with 
Removable Face in 


“BEND-EZY™ Design 
Metallic Finish 


QUICK DELIVERY! 


Write for Complete Information and Price List! 


STANDARD 





STAMPING & 
PERFORATING CO 
CHICAGO, ILLINOIS 


3151 W. 49th PLACE 




















SAVE MONEY — DO A BETTER JOB 
with CARTY & MOORE 


RADIATOR BRACKETS 


Carty & Moore Radiator Brackets are old friends 
to heating contractors. Their simple design and 
complete assembly have saved time and money on 
LABOR-installation costs all over the nation. 
Illustrated is the No. 22 Bracket stamped from 
heavy gauge pressed steel and guaranteed to hold 
1,000 Ibs. Designed and engineered for all types 
of wall, tube, or slenderized-tube radiation, they’re 
the answer to your radiator hanging problems. 

Please write us today for literature and prices. 


Makers also of C G M Concrete Inserts 
CARTY & MOORE ENGINEERING CO. 
511 W. Larned St., Detroit 26, Mich. 














Revolving Discharge for tas 
Thorough Heat Coverage Cn w oe 
~ | 








The remarkable feature of Wing Re- 
volving Unit Heaters that distin- 
guishes them from other types of 
heating systems is the fact that the 
discharge outlets revolve. This as- 
sures a thorough circulation of the 
heated air to all parts of the working 
level regardless of obstacles. 


Write for Bulletin HR-5 








14th St. & 7th F.ve., N.Y. 11, N. Y.—Factories: Newark, N.J. and Moatreal, Can. 





Steam and Water Mixer 

No. 6852—A new steam and water mixer for idin 
hot water at isolated points, such as in wash ; al 
showers, is described in Catalog 900 released »y ga, 
Co., Inc., Empire State Bldg.. New York ( Th 
capacity varies from 70 to 250 gph, dependi: 
desired temperature rise of the water and the 
steam pressure. 


Steam Heating Air and Vacuum 
Valves, Hot Water Vent Valves 

No. 6853—A new 12 page combined air valve cata) 
issued by Dole Valve Co., 1933 Carroll Ave., C 9 


| Ill., covers the company’s line of air and vacu 
for radiators, convectors, pipe coils, unit heat 


coils, and mains of steam heating systems 
with the company’s mixing valve designed fo: 
tankless heaters. Vent valves for hot wate: 
systems are also covered. 


Welding Symbols 


No. 6854—-A condensed summary of the weld vm 
bols standardized by the American Welding Societ) 


contained in a pamphlet, Designer's Guide for Welded 


Construction, published by Lincoln Electric ( 12818 


| Coit Rd., Cleveland 1, Ohio. The folder has been pub. 
| lished for quick reference by designers, draftsmen, pro- 


| 


| 


| 
| 


duction supervisors, and welders. Included also are speci- 
fication tables on the company’s different types of elee- 
trodes and suggestions for planning better welded de- 
signs. 


. 





for insulation installation — —— 










A Stic-klip 


4 Sample Test Kit 
A now available 
B on request. 
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MANUFACTURING CO 
50 REGENT ST. 


CAMBRIDGE 40, MASS 











with new bend indicator 
For original installation or for repair, a Tal Easy : y 4 
on-the-job bender does in seconds work that ast ‘a 


otherwise takes many minutes. Because a Tal - uy! 

repays its cost so quickly, and does it time with " ww 

and again; thousands are in use everywhere. ala ec ined 
No training requi 


| Write today for factual bulletin. 
Tal Bender. Inc. | Dept. HPA-13 | Milwaukee 2, Wis 
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